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ABSTRACT
o .

/

In the search for the etiology o'f carcinoma of the cervix uteri,
various factors have been implicated by various workers, The diseasc
has been sho@ to have a venereal origin, following on its-significant
association with coital characteristics. These include early initiation
into hetero-sexual acts and frequency of coitus, multiplicity of coital
partners, mltiparity, low socio-economic standards, venereal diseasecs
and circumcision. Extensive epidemiologic studiecs have indicated that
a "venc really transmitted factor" might .bé rcsponsible for the induction
of the squamous cell var:%l:y of the malignant disease, Recently, a
strain of Herpes Simplex virus,.antigenically distinct from the strain
conmonly associated with oral-lesions, and designated Genital Herpes or
Herpes Type-2 (HP-2) virus, was shown to be venereally transmitted,
and might have oncogenic potentialities on the cervix,

At the time the present studies were contemplated, little was
documen ted about the clinical and histopathologic presentation of
Carcinoma-of the cervix in Ibadan. There was also no knowlege of the
prev@lence of Herpes Type~2 virus antibodies in the population, nor of
the precise relationship, if any, of the virus to carcinoma of the
cervix uteri in Ibadan. It was clear however, as a result of the work o
Bdington and laclean (1965) that carcinoma of the cervix uteri i’s very

common in Ibadan, where it was shown to form the commonest femal¢

malignancy.
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Clinical, cytologic, histopathologic and immuno-virologic studies
were undertaken to see if indeed carcinoma of the cervix uteri has a
venereal origin, and to ascertain whether or not there is any association
betwécm the malignancy and HT-2 virus infection in Ibadan., In addition, .
sero-epidemiologic studics were also undertaken to determine the
prevalence of HT-2 virus antibodies in various scctors of /the
population.

Evidence was provided to show that coital pragtice was a significant
correlate .of carcinoma of the cervix in Ibadan.“ Furthermore, Immuno-
Tluorescence and complement fixation tests wWere two parameters used
to provide evidence that Herpes Type-2 yirus is associated with the
disease, in that carcinoma of the cervix“patients possessed signifi-
cantly higher levels of antibodieswagéinst HI-2 virus as compared
with patients having extra-corvical pelvic, and extra-pelvic malignancics
and healthy controls,

In addition, HT-2 virus mmtigens were detected by immunofluorescence
tests in the exfoliative cervical cells from all patients with carcinoma
of the cervix,/whercas no such virus antigens were found in exfoliated
cervical cells\from healthy controls, In was concluded, that the
observed ‘association between HI-2 virus and carcinoma of the cervix ;
in agreement with other studies, and the fact that the virus was not
associated with other extra-cervical malignancies in this environment,
indicate a significant relationship. Even though this may not
necessarily be an etiologic one, the precisc relationship of the virus

and the malignancy would have to await further investigation,

.



ACKNOWLEDGEMEN T,

I wish to express my profound gratitude to Professor B. Qlusiji
Osunkoya, Professor of Immunology and Head, Department of Chemical
Pathology, University of Ibadan, who introduccd the subject of this
study to me, and also supervised the mjor parts of~the work with
interest and great understanding. I am also very grateful to
Professor Akinyele Fabiyi, Profcssor of Virology and Head, Virus
Research Laboratory, University of Ibadan, Who also showed great
interest in supervising part of the work, and Professor 0. Adewole Cjo,
Professor of Obstetrics, Universityof Ibadan, for his personal interecst
and encouragerents, and also for permission to study women in his
Family Plamming Prograrme 4

The Medical Research Fellowship of the University of Ibadan and
the Rockefeller Foundation of America, the Research Grants from the
Senate Research' Grant of the University of Ibadan and the Medical
Rescarch Council of Nigeria, and the gift to the Virus Research
Labora tory-by lir, Vincent Monroe (Microbiological Associates, Bethesdas,
Farylandy U.S.A.) of Herpes Type-2 virus used in the study are
gratefully acknowledged.

My sincerc¢ thanks go to Dr. Joe Smith, Senior Lecturer,
Department of Morbid Anatomy, University of Ibadan, who encouraged

and helped me in more ways than I can mention to make this work a

success; Professor J.P. de V. Hendrickse, Professor of Obstetrics,

—



University of Ibadan, for his invaluable advice, Drs. A.0. Osoba and
¥,0. Alausa, Departument of HMedical lMicrobiology, University of Ibadan,
for their help in the collection of sera from Prostitutes and
Venereal Diseases patients, all the Consultant staff of the Deportments
of Obstetrics mnd Gynecology and Surgery, University College Hospital,
Ibadan, whose patients werc used in the study, and the Consultant
staff of the Department of Pathology, University College. Hospital,
for the histopathologic reports used in the study, s%aff and pupils
of the Ebenczcr School, Ekotedo, Ibadan for permission to sh;dy the
pupils.

I am gratefully indebted to Dr. Olusola.Ayeni, Senior Lecturer
in Biostatistics, Departient of Preventive and Social Medicine,
University of Ibadan for statistical“gnalysis of the data, Mr. Adeniyi
Adeyemo for his technical asaiSpance, Frs. largarct Hendrickse, who
mde available to me the coded/data from the Ibadan Cancer Registry,
the entire staff of the Tmmunology Unit and the Virus Research
Laboratory, Univergity of Ibadan, for their cooperation, the staff of
Medical Illustrdtion Unit, University of Ibadan for preparation of all
illustrations, Professors B.0, Csuntokun, 0.0. Akinkugbe, A,0. Lucas
and P,P.3% Nylander for their intercst and continued encouragement
throughout the period of study, and lrs, lioji Toye and other secretarics
in the Department of Obstetrics and Gynecology, University Collcge
Hospital, for their secretarial services.

Finally, I wish to place on record, the invaluable moral and
material support of my wife, Oluremi, and children, Adeyinka, Adecronke,
Adedotun and Adetokunbo, who szcrificed personal comfort and my company

to sce that I make a success of this work, To them I say "Thank you".

k6



We certify that this work was carried out
by
Dr. Babatunde ADELUSI
in
The Department of Obstetrics and Gynecology,

The Immunology Unit, Department of Chemical Pathology,

and
The Virus Rescarch Laboratory

University of Ibadan

(Supervisor) f pervispr)
B. Olusiji Osunkotra N Akinyele Fabiyi
M.B.,B.S.; Ph.D., (Ibs) M.Sc. (Wash.); Ph. D (Pem).
Professor of Immunology Professor of Virology
Chemical Pathology Depts Virus Research Laboratory
University of Ibadan University of Ibadan
Nigeria. Wigeria,
.
(Supervisor

0. Adewole Ojo

M.A.; M.D.; F.R.C,0.G.

Professor of Obstetrics & Gynecology
Obstetrics & Gynecology Department
University of Ibadan

Nigeria.
March 1976

o



TITLE

ABSTRACT

TABLE OF COGITINTS

ACKITOWLEDGEIENTS

CERTIFICATION BY SUPZRVISORS

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

CHAPTER

2.1

2.2

2.3

2.4

1. TLITRODUCTICH

2. REVIEW OF LITURATURE

3.

Coital Characterictics and Carginoma of Cervix.

The search for viral ctiglegy of carcinoma of

cervix,

Oncogenecity of Hempes Type-2 virusca

Detection of Herpes Type-2 virus in Neoplastic

cells,

Herpes Papes2 virue and Cervical Cancer,

CLIVICAT CORRELATES OF CARCINOMA OF CERVIX

Introduction < o
Yinterials and methods

Study Groups

Survey method

Serun Samples

Results

Retrospective Cliniczl Studies

Prospective Clinical Studius

eee/8

37

40

50
53
58
58
62
62
63
63

64
T



3.4 Discussion 99

CHAPTER 4. CYIOLOGIC A'D HISTOPATL.OIOGIC STUDIES OF

C/RCITOIA OF CHRVIZ 110

4.1 Introduction 110
4.2 liaterials and methods 14
4.2.1 Study Groups 4
4,2.2 Cytologic Studics 114
4,2,3 Hstopathologic Studics 115
4,3 Reaults 120
4.4 Discussion 125

CHAPTER 5. SEROEPIDEI TOLOGIC STUDIES ONHERPES TYPi-

VIRUS 135

5el Introduction 135
5.2 Materials and nethod 138
5e2. 1 Study Groups 138
5.2.'2 Virus stock 139
5203 Complemen\Fixation Tests 140
5¢2.4 Immndfitorescence Tests 144
563 Results 148
5301 Rrdvalence of Antibodies by CIT 148

Do) 0@ Prevalence of Antibodies by Immunofluorescence 152
54 Discussion 159

CHAPTER 6,  IITUNOVIROLOGIC STUDIHS OF CARCINOIZA OF CERVIX 170

6.1 Tntroduction 170
6.2 Iaterials and methods 174
6.2.:1 Study Groups 174
6.2.2 Preparation of Rabbit Antisera 175

eil9



Page
6.2.3 Preparation of Cervical Smears 176
6.2.4 Test Hethods. 176
6.3 Results 177
6¢3.1 Prevalence of antibodies 177
6.3.2 Oncogenic Potential of HI-2 virus on Tissues
other than Cervix, !99
603ed Detection of HI-2 virus antigen in Cervical
Smears 03
6.4 Discussion Q..E 207
CHAPTER 7.  SUHARY AND CONCLUSIONS \@ 220
LIST OF REFERINCES \/ 224
EPPENDIX s 263

seaf 10



3. 2

3. 3

3. 6

3. T

3. 8

3.10

3.11

3412

3.13

LIST OF TABLES

Age incidence of women with Carcinoma of cervix
uteri in Ibadan (1962-1972)

Place of origin of women with Carcinoma of the
cervix uteri in Ibadan (1962-1972)

Marital status of women with Carcinomn of ‘the
cerviz in Ibadan (1962-1972)

Obstetric history of women with Carcinoma of
cervix uteri in Ibadan (1962-1972)

Clinical presentation among women with Carcinoma
of the cervix in Ibadan (1962-1972)

Clinico-pathologic stagedof disease in women
with Carcinoma of the ¢@ryix in Ibadan (1962-1972)

Clinico-pathologic stage of Carcinoma of the
cervix uteri in Ibadan inh relation to parity
(1962-1972)

Clinico~pathologic stage of Carcinoma of cervix
in Ibadan, in telation to cystoscopic findings
(1962-1972)

Histo-pathologic classification of cases of
Carcinoma of the cervix in Ibadan (1962-1972)

hgo of women with Carcinoma of the cervix,
Cervicitis and Healthy controls,

Place of origin of patients with Carcinoma of the
cervix and Cervicitis in Ibadan,

The Religious denomination of women with Camnginoma
of cervix, Cervicitis and Healthy camtrols.

Socio-economic classification of women with

Carcinoma of cervix, Cervicitis and Healthy controls.

sesf 1

Page
66
67
68
69
70

T2

74
75
78
79
80

81



Marital status in women with Carcinoma of
cervix, Cervicitis and Ialthy controls, 82

AW |
-

<l
-+

3.15 HNumber of marriages among woren with Carcinoma
of the cervix, Cervicitis and Healthy controls, 84

3.16 lNumber of other wives of husbands of women with
Carcinoma of cervix, Cervicitis and controls. 85

3.17 Age at 1st coitus among women with Carcinoma of
cervix, Cervicitis and Healthy controls. 86

3,18 HNumber of sexual partners of women with Carcinona,
Cervicitic and Healthy controls, 87

3.19 TIrequency of coitus among women with Carcinoma
of cervix, Cervicitis and Healthy cantrols. 88

3.20 Obstetric history of women with Carcincma of
cervix, Cervicitis and Fealthy controls, 90

3.21 Clinical presentation among wewer with Carcinoma
of cervix, Cerviclitis and controls, 91

3,22 Analysis of abnormal vagintl bleceding among women
vith Carcinoma, Cervigitissand controls. 92

3.23 Clinical appearance\of the Cervix in women with
Carcinoma of cexr¥ix,“Cervicitis and controls, 95

3.24 Clinico-pathologic stage of disease in women
P
with Carcipems of corvizx, 95

3425 Inciden¢csof anemia in Carcinoma of cervix and
Cervicitis’as determined by the level of Packed
Cell Volume (PCV) 96

3.26  Hemoglobin clectrophoresis in women with Carcinoma
of)cervix,and Cervicitis and the Expected distribution. 97

3.27 ABC Blood groups among women with Carcinom: of
cervix and Cervicitis ond the Expected distribution. 98

%.28 Blood urea levels in women with Carcinoma of cervix
on the basis of clinico-pathologic stege of disease. 100

3.29 Intravenous pyelograms in woren with Carcinoma

of cervix, in relation to clinico-pathologic stage
of the discase, 101

ol 12



i

5.

5e

5.

‘ln

!

= 49 s
Page
Results of cystoscopy in women with Carcinoma of

cervix on the basis of clinico-pathologic stage of 102
the disease.

Cytologic examination of smars of women with
Carcinoma of cervix, Cervicitis and Iealthy controls, 122

Analysis of Cervical cytology on the basis of age
in women with Carcinoma of cervix ond Cervicitis. ¥ 23

Analysis of cervical cytology on the basis of
clinical appearancc of the cervix in women with
Carcinoma of cervixz and Cervicitis. 124

Histopathologic classification of cascs of
Carcinoma of the cervix, 126

Histopathologic classification in relatien to
clinico-pathologic stage in women with ‘Carcinomn
of the cervix. 127

HT-2 virus antibodies ascayed by-CPP in vorious
study groups in Ibadan. 150

Cummlative distribution of Zmtibody titre in
cach group showing posiftive reaction up to
stated titre by CFT. 151

hge distribution in \each group showing
significant levels of% Hi-2 virus mntibodics
by CFT. 152

Age distribution in all groups showing
significant /HP=2 virus antibodies by CIT. 154

Numbe r ‘of\subjects in each group, showing
reactions at titre 1:8 and above by CFT 155

Numbcr of subjects in cach group showing
positive reactions at titre 1:16 and above
by CFT. 156

Distribution of ET-2 virus antibodies assayed
by Immunofluorescence Test in Prostitutes and
Controls, 157

Cummulative distribution of antibody titre in

Prostitutes and Healthy controls showing

positive reaction up to the stated titre by
imunofluorescence test, 160

eee/13



\n

nm

(4}

[SA}

N

(8 4

<>

On

(829

[BAY

- 13 =

Number of subjects among Prostitutes and Controls
showing positive reactions at titre 1:640 and above
by Immunofluorescence,

Number of subjects among Prostitutes and Controls
showing positive reactions at titre 1:320 and above
by Immunofluorescence Test.

Incidence of HI=2 virus antibody in sera of women
with Carcinoma of Cervix, Cervicitis and Healthy
controls,

Cummulative distribution of HI-2 virus antibody
in each study group showing positive reactiom\up
to the stated titre.

Incidence of HI-2 antibody in relation to clinical
appearance of the cervix in women with Carcinoma
of cervix or Cervicitis,

Incidence of HP-2 antibody in~reélation to Cervical
cytology in women with Cervieitis or Carcinoma of
cervix.

Incidence of HI-2 antibBody in relation to Cerviezl
cytology in Healthy Centrel women.

Incidence of HI-2 vixus antibody in relation to
clinice-patholdggie stage in women with Cervicitis
and Carcinoma~of, cervix,

IMunber ofé{sabjects in ecach group showing
gignifiCants HT-2 reaction at titres of 1:640 and
above by Jmmunofluorescence method.,

indlysis of HI-2 virus antibody in relation to
hiStopathology in women with Carcinome of cervix,
Cervicitic and Hezalthy Control women.

Number of subjects in each histo-prtholozic group
showing significant HI-2 antibody at titres of
1:640 and above by Immunofluorescence method,

Incidence of HI-2 virmus antibody in sera of women

with Carcinomn of cervix, Cervici tis and Healthy
controls.

AL

Page

161

162

178

180

181

183

184

185

187

188

189

190



6.16

6.17

6.19

6.21

6.22

- 14 =

Cummulative distribution cof HT-2 virus antibody
in each study group showing positive rcaction
ur to the stated titre.

Incidence of HI-2 virus antibody in relation to
clinical appearance of the cervix in women with
Carcinoma of cervix or Cervicitis.

Incidence of HI-2 virus mmtibody in relation %o
cervical cytology in women with Carcinoma cervix
or Ccrvicitis,

Incidence of HI~-2 antibod ¥ in relation to
Cervical cytology in Hezlthy control women,

Incidence of IT-2 virus antibody in relabion to
clinico-pathologic stage in women vith ‘Cérvicitis
and Carcinoma of cervix,

Number of subjects in cach group showing
significant HT-2 recactions at _titees of 1:16
and above by CFT.

Analysis of HI-2 virus andibody in relation
to histo-pathology in Gexcinom:~ of Cervix,
Cervicitis and Healthy\coitrol woren.

Number of subjects in,cach histopathologic
group showing sigiificant ET-2 antibody at
titres of 1:16~and above by CFT,

Distributi énjed HI-2 virus antibody in patients
with varioussmaligrancics and Healthy control
woren .

Number»of subjects showing positive HI-2
reAction among the Test groups cnd Controls ot
titrés of 1:640 and above by Imunofluorescence
tec¢hnique,

Number of subjects chowing positive HI-2 antigen
in Cervical smears by the indirect immunofluore-
scence method.

Clinico-pathologic stag®S of the 24 cascs of
suspected Carcinoma of the cervix,

sas/15

Page

192

194

195

196

197

198

200

201

202

204

208

209



8.2

(83
-
A%}

& p
Cefr

LIST OF FIGURES
Page

Age Distribution in women with Carcinoma of
Cervix (1962-1972) 65

Lge Distribution in women with Carcinoma of
cervix, Cervicitis and Healthy controls, 76

Well differentiated squamous cell carcinoma
of cervix, 17

Poorly differentiated sguamous cell cercinomy
of cervix, 118

Undifferentiated carcinona of cervix., 119
Papillary adenocarcinomz of cerviX.. 120

Distribution of Herpes Type-2 ¥irus ntibodies
assayed by CFT in sera of ,the groups of patients
and healthy controls. 149

Distribution of Herpes Twe-2 virugs :mtibodics
asgayed by Irmunofluorcscence test in sera of
prostitutes end BHéalthy controls, 158

Incidence of Herpes Type-2 virus antibodies

assayed by ifimnefluorescence tests in sera of

women wi th’ Cdrcinomn of cervix, Cervicitis and

Healthy cortrols, 179

Distribution of Herpes Type-2 vims ontibodies
ass&yed by CFT in sera of women with Carcinoma
of eervix, Cervicitis =mnd Healthy controls, 191

Cell smears from Carcinoma of cervix showing

gome cells with positive immunofluorescence

in an indirect immunofluorecscence test with

Rabbit antiserum agninst HT-2 virus antizen

and FITC-anti Rabbit globulin. 205

Cell smears from carcinoma of cervix showing both

positive and negative cells by the indirecct
immumofluorescence test with Rabbit antiserum

agninst HT-2 virus antigen and IITC-anti Rabbit

globulin, 206

oo 16



- 16 =

CHAPTER 1

INTRODUCTION

Cancer is'a disease which like any other in the past,
taxed and baffled the skills and ingenuity of Seientists
and Clinicians. Like them it, too, will yield(ifs secrets,

but not without a fight,
Victor AnomahNgu (1964).

In the development of knowledge about \the cause of a disease, the
first and most difficult stage is the’ search for clues on which

to base an hypothesis which ean be tested. In this search, no
road can bec guaranteed tollead to success. However, one of the
nost rewarding is likély to be that which leads to a comparison of
the frequency with which the disease occurs in different commumities,
in different areasvand at different times. In other words, it is
from the study of the geographic pathology of disease, especially
cancer which relates the incidence and frequency of various tumour
types to the environmental conditions in different areas that
insight might be gained into their etiology. Examples of this
include the frequency of carcinoma of the Scrotum in Chimey
sweepers, and carcinoma of ésophagus in South Africans who drink

distilled "illicit" gin.
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Attempts to use this approach in Ibadan was first made by
Zdington and Maclean (1965). In a cancer rate survey in Ibadan
juring a three year period (April 1960 to lMarch 1963), it was found
that carcinoma of the cervix uteri was by far the commonest malignant
tumour seen in womem, This finding has recently been confirmed again
by Edington & Hendrickse (1972) who found the Relative Ratie Frequency
(R.R.F.) for this cancer to be 19.%%, being the commontcst female
mlignancy in Ibadan, excluding the tumours of reticdlo-endothelial
aystem, It thus superceeds in incidence other malignancies such as
carcinoma of the Breast (10.2%), Ovary (6.4%), Trophoblast (6.1%)
and Liver (3.1%).

The reason for the high frequem€y of ccervical cancer is not
clear, HNumerous studies have/been conducted elasewhere, during the
past two decades, on the socinl and environmental factors related
to the genesis of carcifioma of the cervix uwteri. These factors
include early initiation into sexual life (Terris & Oalmn, 1960;
Rotlsin, 1967); #réqiéncy of intercourse (Rotkin, 1967); early
marriage (larting 1967); repeated child bearing with trauma to the
cerviz (Mowtin, 1967); multiplicity of sexual mates (Rotkin, 1967(b));:
sociplogie® customs regarding intercourse (Kermaway, 1948; Knet
ot al, 1963); low socic-cconomic status md sexual hygeine (Do &
Cutler, 1959; Pereyra, 1961); polygamy and unstable marriages
(Wynder et al, 1954); and circumcisional habits in the male
( Knet et al, 1963).

Indced, it has become increasingly evident that this cancer
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7cs an epidemiologic pattermn very similar to that of venereal diseases
*crtin 1967; Josey et al, 1968; Beral, 1974). Thus, the suspicion
==s arisen that carcinoma of the cervix uteri may be totally or
rortially dependent on an infective agent which is transmitted at
sexual intercourse (Christopherson & Parker, 1965; Rotkin, 1967;
Terris et al, 1967; Nahmias & Dowdle, 1968; Smith & Jenkinsy, 1969;
Josey et al, 1972).

Barly marriage is comnon in Nigeria, especially.among the lower
socio-economic groups, and in the Northern and\ Bastern paris of
the country where child-marriage is a cus tomy. ‘Polygamy is equally
widely practised. In a 3-year rate incidence study utilising the
nethod of indirect standardisation, Edington & Maclean (1965),
showed that the number of cancers, seén in Ibadan was almost 506
less than that expected in the United States White population, and
only 25% of that expected™in the United States non-whites., Yet the
age specific rate incideice of carcinoma of the cervix uteri in
Ibadan (Edington, 1970) is higher than that recorded in the State
of New York, U,8.4. (Handy & Burnette, 1966), has & somewhat similer
incidence to“that recorded in Kyadondo, Uganda (Davies et al, 1965;
Davies, & Kioweldon, 1966), although it is mch less than that recorded
in the South African Bantu (Higginson & Oettle, 1966). In the age
specific rate studies carried out in Ibadan however, the onset of
carcinoma of the cervix was shown not to occur at an earlier age
than in the New York population (BEdington, 1970).

Similarly, in Ibadan, approximately all males are circumcised
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in the first few doys of life. In the 6~year survey of malignancies
in Tbadan (Bdington & Hendriclkse, 1970), only 8 penile cancers were
diagnosed in 4503 rmlignancies, 2266 of which were in males (giving
a R.R.F, of 0,4%). However, the incidence of carcinoma of the cervix
wvas found to be similar to that recorded in Uganda where less-—than
10% of mnles are circumcised, and penile cancer is one of the most
frequent tumours seen (Dodge et al, 1963; Hdington, 1970).

The incidence of carcinoma of the penis has beén . found to be
five times higher in Kyzdondo (Uganda) than in, thévSouth African
Bantu, whereas the incidence of carcinoma 6f. the cerviz was two to
three times higher in the latter group (Dodge ¢t al, 1963). These
would tend to confirm the fact that’there is indeed no relationship
between the incidence of carcingma of the penis and cervix, nor
would the incidence of the latter appear to be related to mle circum-
cision at least in Africes\South of the Sahara, It is probable
therefore, that the aceepted low incidence of cervical cancer in
Jewish women may fiot ‘B¢ due to the practice of male circumcision
by that race (StCyart et al, 1966).

Severalh workers have reported an association between cervical
cancer and“genital infections such as lioniliasis (Koss& Wolinska, 1959;
Bertini, 1970). In a survey of the incidence of genital infection
in Ugande, (Trussell et al, 1968), nearly half of their patients
had microscopic evidence of Trichomoniasis, and over 10% showed
evidence of Moniliasis. In their cytologic . screening programne
among gynaecologic, , ante-natal and family plamning clinic patients
3.5% of 10,965 patients required biopasy for definitive diagnosis.
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In a sinmilar study in the Barbados, (Vaillant et al, 1968), 5.5%

of the paticnts required cervical biopsy, whereas, only 1.4% of
10,000 patients required this in Britain (IcLaren, 1963). In a
similar screening programme in Ibadan (0jo & Adelcunle, 1976), only
0.16% required cone biopsies, Inspite of the low figure from Ibadan
however, carcinoma of the cervix is as common as in Uganda,

Hormonal status of women has been implicated as a’ possible
ctiologic factor in carcinoma of the cervix elsewhére (T.l.’illiams
et al, 1953: Stern et al, 1970). There is however,/no information
regarding this in Nigeria., Therc are mny arcas regarding the causa-
tion of carcinoma of the cervix therefore that still need to be
explored in thig environment and elgewherec.

Recently, a strain of Herpes Siwmplex virus, antigenically
distinct from the strain comfonly found in association with oral
lesions was isolated from smegne samples and cervical lesions
(Dowdle et al, 1967; Pigueroa & Rawls, 1967; Ejercito et al, 1968:
Nahnias & Dowdle, 1968y Rawls et al, 1968; Scheneweis, 1968;
Hahmias et al, 91969(c)). The Herpes virus, designated Herpes
Genitalis or Herpes Type-2 (HI-2) virus was shown to be venereally
transmitted (Barile et al, 1962; Eutfield, 1967; Parker & Banatvala,
1967; Hutfield, 1968; Nahmias & Dowdle, 1968; Rawls et al, 1968;
Nahmias et al, 1968(b); Rawls et al, 1969; Nahmias et al, 1969;
hdelusi et al, 1975(b)).

It was then suggested that the venereally transmitted HI-2
virus may have oncogenic properties regarding carcinoma of the Cervix
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(Rawls et al, 1968(b); Josey et al, 1968; Naib et al, 1969; Rawls
et al, 1969; Nahmics et al, 1969(b); Nahmias et al, 1970: Hahmias
et al (1970(b); Rawls et al, 1970; HMelnick & Rawls, 1970; Royston
& Aurelian, 1970; Spreecher-Goldberger ct al, 1970; Aurelian ¢t al,
1970; Nahnias et al, 1971(b); Catnlano & Johmson, 1971; Plurmer &
Masterson, 1971; Skinner et al, 1971; Adam ot al, 1972; Feorino &
Palnmer, 1973; Ory et al, 1974; Adelusi et ol, 1975). However,
the problems confronting investigators who have beén/ attempiing to
prove the role of HP-2 virus in human cervical cancer, are similar
to those investigating the role of Epstein-Barr (EB) virus in human
cancer, md indeed, any virus infecti on{causing tumours in man, It
has not been possible to obtain any.direct proof for the role of
viruses in causing cancer in ran, as most of the cvidences so far
produced are circumstential,

Hitherto, there has_been no study in Nigeria on the role of
HP-2 virus in the etiology of carcinoma of the cervix, The only
other work on this~topic in Africa, to my knowledge, was that by
Adam et al (1972(b)) carried out on Ugandan patients. Antibodies
to the oral strain of the virus. Herpes Type-1 (Hl‘-1) virus, was
found te, occur in 100 per cent of Nigerians (Fabiyi, 1972) but there
has been no prevalence studies to date on the Genital strains of
the virus, in Ibaden.

In fact, most of the work done on the problem of carcinoms of
the cervix generally in Ibadan up to date has been limited (for

review, see Hendrickse, 1972). Apart from the works of Edington and
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co-workers (Edington & Maclean, 1965; Edington & Hendrickse, 1970;
_BEdington, 1970; Edington & Hendrickse, 1972) on the frequency of
carcinomn of cefvix, the only other published work was the study by
Lawson et 2l (1964), in which a review of 246 patients was presented.
It wos shown in the latter study that only 20% patients presented in
Hospital with clinical Grades 1 or 2 as compared with 60% fecorded
in developed countries (Wentz & Reagan, 1959; Wentz, 1961) and that
only 10% were considered likely to survive for 5 yeérs, after surgical
treatment. It was also mentioned that radiotherapy.was available in
only few centres in Africa, South of the Sahfira,> Hence, among the
mjority of women suffering from carcinomanof the cervix in Africa,
here was little possibility of cure, or“even paliative therapy.
Therc is the need for research which'day provide insight into the
cause of the disease in this Jecality, therefore, to argunent the
only available procedure for réducing its incidence, that ic, carly
diagnosis and treatment.

This study was“ihitiated therefore to deternine the prevalence
of antibody to MHerpes Type-2 (HI~2) virus in patients suspected or
diagnosed ag~having pre-invasive or invasive cervical neoplasm in
Ibadan, Afd-%to ascertain whether these women show any difference
in the %iftre of virus antibody compared with controls. In addition,
the antibody titre of patients with carcinomn of the cervix was
correlated with the grade and ctage of the discase, and the histologic
type of tumour, Experimental studies were also undertaken to raise
antibodies against the virus in animals, and current techniques in

immmnology and virology were employed to undertake serologic studies.,
cee /23
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In addition, a retrospective clinicopathologic review of 594 patients
seen over a period of 10 years and a prospective study on another 150
patients and 120 controls over a period of 2 years were undertaken,
to define more clearly the features of the malignancy as seen in

Ibadan.
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CHAPTER 2

REVIEY OF THE LITERATURE

The initiation of cervical emncer by viruses has not, been
demonstrated dircetly, although, such possibility of ciuge and effect
relationship has been suggested over a decade ago«by wuorphologic
(Ayre, 1960; Dougherty, 1960) and epidemiologie (Bouw, 1956;

Pcreyra, 1961) studics., The search for the-cffuse or causes of cervical
cancer has since lod to the implication‘of.fSceveral non-specific
factors. However, in spite of the la¥ge body of data available, as

of today, the causes and pathogenesis of cervical carcinoma have
eluded mankind,

241 Coital characterigtics and Cervical Cancer

The tendency to limit cpidemiologic studies in chronic diseasc
to a few promisingwariables has been displaced by a growing interest
in multidimentional explorations., Investigation of a comprechensive
set of variablés serves to dictinguish those areas where relation-
ships are not likely to be found and thereby avoid wastec of effort
in designing follow up studies, TFor cancer of the cervix uteri,
patterns of semual practice can hardly be overlooked in a programme
designed to investigate causation.

Three epidcmiologic findings have been identified as being

elucidating in that they stand in a near perfect rclationship with
0‘00/25
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the occurence of cervical cancer (Gagnon (1950); Taylor (1959);
Martin (1967); loghissi et al (1968); Masubuchi & Nemoto (1972);

(i) the near-absence of the ncoplasn among spieces other than
humans;

(ii) a ncar-absence of the disease among Nuns, and

(iii) a ncar-absence of thc disease among virgins.
These and other observations (Wynder ct al, 1954; Boyd &Doll, 1964;
Perris & Oalmann, 1960; Stem & Dixion, 1961) have led. to'the
conclusion that cervical cancer is uniquely a humfm cancer and

that coital experience is pre-requisite to the“squanmous cell forn of
the disease,
Frequency of Coitus and Cervical Cancer:

Claims have been mnde that thesnfrequency of intervourse can
increasc the risk of developing ‘eérvical cancer (Wynder et al, 1954;
Terris & Oalmann, 1960), These-€1aing have been based upon the notion
of trauma to the cervixfronm‘direct encounter with the glans penis
(Mortin, 1967). Howbver; Hasters (1960) and Rotkin (1967) do not
believe that the mechanical aspects of coitus has any influence
upon increased\cervical cancer. It is believed that cancer of the
cerviz is imitiated by the introduction of an agent by the peniS into
the millieu of the cervix rather than by the mechanical effect on the
frequency of coitus itself (Wynder et al, 1954; Terris & Oalmann, 1960;
Rotlkins (1967(Db)).

Early Coitus and Cervical Cancer:

Another factor which seems to be important in the relationship
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between coitus and cervical cancer is the age at which coitus

starts, Rotkin (1967) has shown that every paticnt in his study .
had cxperienced coitus with a male at sometime in her lifc, and this
moet often began during early life when the cervieal epithelium is
said to be morc susceptible to infection (Moghissi et al, 1968), This
view hag also been supported by the works of Wynder et al, (1954) ;
Stocks, (1955); Terris & Oclmam, (1960); Roticin & King,) (1962);

Christopherson & Parker, (1965) and Masubuchi & Nemoto, (1972).

Apart fron frequency and early onset of coitus, a heavy excess
of multiple coital mates has been shown<for cervical cancer patients
as conpared with controls (Kinsey et-al, 1953; Rotkin, 1967(b)).

It was shown that the risk of cervical cancer rises as there were
more marital or sexual mates (Rojel, 1953; Levin et al, 1960;

Greene et al, 1965) since mltiple coital rates would increase the
probability of contact with a mle who may contribute the presumptive
carcinogenic contaminant to initiate the cancer (Rotkin 1962;

Chris topherson! & Parker, 1965; loghissi et al, 1968). This thercfore
implies a host—agent-donor hypothesis,

The ‘fact that multiplicity of sexual partners and instability of
parriage is related to the occurence of cervical cancer has also been
shown by the characteristics of groups ;>f wouien found to have usually
low or high rates of the cancer, It is known that membership of
certain religious sects such as the Anmish women (Cross et al, 1968),

Jewish women (Haenszel and Hillhouse, 1959) Frotestant and Catholic
4
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wonien who regularly attend religious services (Naguib et al 1966),
and women of high socio-econoric status (Dorn & Cutler, 1959) is
associated with a low risk of the diseaze., On the other hand, the
high risk is known to be dominant among sroups of low socio-economic
status (Dom & Cutler, 1959), wonen's prison (Pereyra, 1961), \prosti-
tutes (Rojel, 1953), patients attending venereal diseases clinics
(Greene et al, 1965) and urban women as opnosed to rural wonen (Levin
et al, 1960). All these tend to indicate an associabion between the
distribution of cases of cancer of the cervix and mltiplicity of
coital partners across social groups. However; Masubuchi & Nenoto
(1972) could find no difference in the number of coital mates between

their cases and controls.

Barly Marriage and Cervical Cancer:

The role of narriage at-early age in increased risk of cervical
cancer has been highlighted by Rotkin, (1962) and Martin, (1967).
Various workers have suggested that marriage before the age of 20
years increases thé.risk of carcinoma of the cervix (Stephenson &
Grace, 1954; Winder et al, 1954; Terris & Oaliann 19560; Stern & Dixon,
1961, Boyd.& Doll, 1964; Christopherson & Parker, 1965; Figge &

Benn ingtony. 1967).

That narriage per se is the event bearing directly upon the
initiation of carcinoma of the'cervix, is probably a wrong notion,
Emphasis on early marriage, rather than on the part played by coitus
in the etiology of carcinoma of the cervix, might have arisen from the

ease with which accurate dates of marriages can be ascertained (Rotkin,
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1967). Marriage remains an intersexual agreetwnt_leading to an abrupt
change in the life of the fermle. The pivotal act is coitus, a directly
influential factor not only during marriage, but also before amd in
addition to marriage. Hence, it is the view of Rotkin, (1967) that early
parriage is less significant than age at first coitus in its relationship
to cervical cancer, provided coitusc is the larger and central-event in

the causation of carcinona of the cervix.

Unstable Marriages and Cervical Cancer:

Studies have been conducted to show that there.ds a greater incidence
of cervical carcinoma among woren who have been narried two or more tinmes
compared with those of controls who have/been married only once
(Vynder et al, 1954; Terris & Oalmamm, \1960; Greene et al, 1965;

Rotkin, 1967). It is known that unstable marriages are associated wikh
unstable sexual relationshipg;~illegitimacy, venereal infections,
prostitution, and enotional stress, all of which appear in various
studies (5tephenson & “Grace, 1954; Rotkin, 1967(b)) as correlates of
cervical cancer., llore marriages indicate more contacts with separate
males as do various data for multiple control factors (Rotkin & Xing,
1962; loghissi\et al, 1968), DIarlicr age at first coitus for patients
would be“Felated to multiple marriages and coital mates, not only
becaus enadditional time is provided, but also because early rarriages
tend to be rather unstable, resulting in greater likelihood of dissolu-
tion and more attempts at remarriages. The end result is the same,

that there are more contacts with males (Rotkin, 1967(b)).
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Gravidity, Parity and Cervical Cancer:

One of the factors said to contribute to increased cervical cancer
risk include multiple pregnancies and deliveries. In Rotkin's studies
(1967), data wewaprovided which showed that more contrcls than test
cases were in the class of no gravidity and no parity., However as
gravidity and parity increased to the level of five to six, meny-more
test cases were found than in controls, This was explained,by the fact
that carcinona developed probably from the earlier age dt first coitus
for patients, affording an additional mean of some years for patients
to conceive and bear more children (Wynder et al, 1954; Stocks, 1955;

Rotkin & King, 1962; Boyd & Doll, 1964; Christopherson & Parker, 1965).

Circunmcision and Cervical Cancer:

Epidemiolosic studies of cancerfof the cervix (Weiner et al, 195%
Wynder et al, 1954; Pratt-Thona§ €t al, 1956; Kaiser & Gullian, 1958;
Terris & Oalmam, 1960; Terris, 1962; Rotkin, 1967), have suggested
that circumcision decredsedvthe occurence of cervical cancer. In a
study to evaluate thé" role of circuncision on the developrent of
cervical cancer, Kmet et al, (1963) observed thet cases of carcinora
of the cervix'wéré lower in moslenm women (in Yugoslavia) whose husbands
were circumcised, as compared with non-moslems whose male partners were
uncireuncised. This and the known low incidence of cervical cancer
auong Jewish women and the almost corplete absence of penile cancer
in Jews, have led to the theory of the possible role of smegma as a
carcinogenic agent in cervical camcer (Treusch et al, 1946; Kemmaway,

1948; Haenszel & Hillhouse, 1959; Martin, 1967).

In other studies, however, higher incidences of cervical carcinona
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in moslen workers among Jewish women have been described (Versluy,1949; Hock-
man et e11955) although this was explained by the fact that this could be
a rcflcction of the less conplete circumcision perforned in noslen
boys as late as between the fourth and tenth jyear of lifc in contrast
to Jewish boys who were circuncised irmediately after birth. The sulcus
coronarius subjected to circuncision during the first day of~life is
completely free and the prepuse does not exist at all in @dults,
whereas in the subjects circunmcised later in life, some{remants of
this persists (Kmet et al, 1963).

In a not too recent study (Rotkin, 1967(b)). whereby cancer cases
and controls were studied for exposure only to~circuncised coital
mates, a difference was noticed favouring“an excess of controls,
However, comparison of circuncision of first mates, though still
favouring the controls, was les§ significaent. Patients and controls
exposed only to circuncised nates and those exposed to uncircumcised
nates were separately tested by age at onset of coitus, The signifi-
cance of dif ferencegs~between patients and controls for age at first
coitus appeared not-to have been influenced by circumcision. It was
concluded that ‘the strength of early first coitus as it influences
cervical caneer risk, is indepemdent of circumcision and might be the
major .event, Circumcision might be regarded only as a peripheral
supporting agent, providing incrcased opportunity for the storage of
carcinogenic contaminant uwnder the prepusec.
Contraceptives and Cervical Cancer:

Contraceptives, especially the pill and intrauterine devices

(1,U.D.) have been implicated in the search for the cause or causes
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of cervical cancer (McLareﬁ, 1964; Ayre, 1965; Ishihama & Kagabu,
1965; Boyland et al, 1966; Diddle et al, 1966; Pincus & Garcia, 1967;
Richart & Barron, 1967; Melamed et al, 1969; Stem ct al, 1970). In a
study designed to elucidate further the role of the contraceptives,
only three arcas of difference between the test cases and controls
were noticed (Rotkin, 1967). There was a significantly greater use of
the diaphram, Jelly and the Withdrawal necthods among contréls than
arong cancer cases, whereas nore patients than controls used the
douching method. In another study, (Stem et al, 1970), o significant
association of d;rspiasia was found with the choice of contraceptive
pill as compared with other nethods of cofitraception, although, the
higher prevalence of dysplasia in wormen chosing the pill was apparently
not attributable on demographic characteristica, since those with
dysplasis were couparable in aggy race and socio-econonic status to a
state of wonen without dysplasia.

On theorctical basis, the use of a oerviccl mechanical barrier
such as a diaphram 6p-condom (Rotkin, 1967) or in the more subtle forms
ag present in cervical rmucus, of oral steroid users (0delblad, 1968;
I»Iclam;ad et al, \1969), should prevent entry of a possible coital
carcinogeny-be it in such forns as smcgna (Plaut & Kohm-Speyer 1947)
spermatozoa (Coppleson and Reid, 1967) or viral D.N.A. (Rawls et al,
1968(b)). However, it must be remembered that this coital carcinogen
probably gained entry during adolescence, as recent epidemiologic
evidence suggests (Coppleson & Reid, 1967; Hoghissi et al, 1968;
Coppleson, 1969).

On the possibility of I,U.D. being a causative agent in carcinoma
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of the cervix, Ayre (1965) reported on his patients using I,U.D., in

two of whon dysplasia followed the insertion of a MHarguile's spiral,
inother three showed a pre-existing mild latent djeplasia progressing
towards carcinoma in situ following insertion of I.U.D. In like mammer
Pincus & Garcia (196.) showed evidence that greater women develop
suspicious snears after I.,U.D., as comparcd with the frequencyibefore
I.U.D. although the rate was not statistically significdantly greater
than among oral contraceptive users.

Other studies (Ishihama & Kagabu, 1965; Richaxt & Barron, 1967)
could not report any significant difference betycen their test cases
who had I.U.D, inserted and controls who/did not. It is believed that
cervical dysplasia may be associated ywith parity (Christopherson &
Parker, 1965; Rotkin, 1967), and I.U,D{ use wmay also be a function of
parity. A difference between thé, incidence of dysplasia in those using
I.U.D. and those that do nét, Ty therefore be a result of differences
in parity rather than oecuring as a result of the use of I.U,D.
(Richart & Barron, {96%).

Disagreeing with the theorctical role of contraceptives on the
penesis of cervieal cancer, Singer and Shearran, (1969) belicve that
when one looked at the proposed role of the pill on cervical cancer, it
would“not be surprising that the oral steroid group should have a pre-
valence rate of cervical dysplasia in excess of the diaphram group, as
the former group would most probably be conmposed predominantly of high

risk groups, that is, the lowcr socio-econonic groups.
Racial and Environrental Factors and Cervical Cancer:

Many studies have siressed the part plajed by racial factors in
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the pathogenesis of cervicsl cancer. These studics pointed to the
wmifornly low incidence of the disease among Jewish wowren (Vinberg,
1906; Horwitz, 1927; Hoffmen, 1933; Smith, 1941; Trousch et al, 1946;
Kennaway, 1948; Rothnan et al, 1951; Winer et al, 1951; Haenszel &
Hillhouse, 1959; Martin, 1967). Similarly, the incidence of cerwical
cancer has been found to be relatively low anong Fijis (Bandley, 1936),
and Yugoslav moslems (Kmet et al, 1963). In contrast 46 these however,
cervical cancer has been shown to be cormon among Negwo /populations
(Quinland & Cuff, 1940; Hmes, 1948; Robinson, 195%;/Dunhan -
& Bailer, 1963).

Several of these authors attributed{this’recial differcnce in the
incidence of cervical cancer to such faetors as genetic immunity
(Meliphant, 1949; Stewart et al, 1966) especially among Jews, sone
special hormonal factors (Clem'lesen,1952), dietary deficiencics
(Forwitz, 1927; Ayre, 1947), circumcision especially among Jews and
Moslems in Yugoslavia,’(Handley, 1936; Knet ct al, 1963), and the ritual
of abstenance (Smithy1941; Kemnaway, 1948; Weiner et al, 1951).

However, in asstudy of this topic, Wynder et al (1954), believed
that there was\very little part, if any, that racial factors contribute
to the developrmt.of cervical carcinonz. Rather, the higher rate of
thia disease among llegro wonen was atiributed to their earlier ages at
first coitus and re-marriages. And the lower rate of cervical cancer
among Jewish women was found to be qualitatively consistent with their
lower exposure to vneircumcised males and later age at first coitus.

Similarly, Singer amd Shearmn (1969) hnve suggested that when one

looked at the very many proposed etiologic factors, that is, carly sexual
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activity, mltiparity, and low socio-ccononic status associated with
cervical carcinoma, it would be evident that mwost of these factors prewn
doninate anong thosc races where higher incidences of cervical cancer
are found, Other woikers have also shown that within the low incone
group, there is no significant racial difference in the prevalence of

cervical cancer (Christopherson & Parker, 1960).

Socio~econonic Status and Cervical Cancer:

Kennaway (1948) suggested that there is a socifl‘gradient in the
incidence of coervical cancer, Other workers (Lembard & Potter, 1950;
Clermesen, 1952; Stocks, 1955) have suggestad-that the low socio-economic
status of a woion has possible ctiologic significance on cervical cancer.
In fact, Lombard & Potter (1950) belitydd that concomitant with low
socio-economic status are such factors as poor obstetrics care, improper
housing facilities, and poor sutrition. Smith (1941) also believes
that poor obsietric care md post partum care, and neglect of symptoms
of the lacerated and ulcérated cervix, account for the greater frequency
of cervical cancer.among the poorer classes of woren.

However, Oleimensen (1952) has remarked that sexwal activity may
be the cormdn.denonina tor among these poor classes to account for the
observed @ifference in the incidence of carcinoma of the cervixz., He
emphasized that the rural arcas of Dennmark had a relatively lower
incidence of cervical carcinoma, as compared with the low-income city
areas, This point was borne out even more by Vincberg (1919) when he
showed that despite the badly laccrated cervices anong the Jewish wonen

living in the worst possible hygenic surroundings, amidst the greatest

squalor and privation such as obtained in "the lower East side of the
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Metropolis", it was remarkeble that so few cases of cancer of the cervix

were detected anong thei.

Venecrecal Disecases and Cervical Cancer:

Several authors have reported an association between cervical
cancer and oyphilis (Belote, 1931; Harding, 1942; Levin et aly, 1942;
Rojel, 1953; Meisels, 1969), as well as Trichoriniasis (Beghtold & Reichner,
1652; Koss et al, 1959; Van Nickeik, 1963; Bertini, 1970) . Most of
these studies have reported twice as uany syphilitic\patients developing
cervical cancer as in the gencral population.

0f particular interest, however, was the)fdct that those reporting
a past history of syphilis and other vencwegl disease, also reported,
as one night expdect, carlier age ct@irgt coitus, In fact, the relation-
ship between age at first coitug/and “prevalence of syphilis as reported,
was such as to lead one to expect a two fold difference between the
cervical cancer and contml patients solely because of their difference
in the age at first cditud (Wynder et al, 1954). This study, though
fragnentary, was gonsigtent with that of Levin et al (1942) tlat the
statistical as8odiation between syphilis and cervical cancer could
arise mainly fron greater frequency of coitus among this group as
comparcd with the controls. The latest work of Royston & Aurclian
(1970) Kas also shown no statistical associa tion between syphilis or
trichomoniasis and cervical cmcer.

In a recent epidemioclogic survey of the pattern of mortality from
cervical malignancy and incidence of sexmll y transnitted diseases,

Beral (1974) postulated that a venerally trensmitted factor was

responsible for the causation of cervical cancer. This suggestion was
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bascd on the fact that mortality from cervical cancer followed the

trends in the incidence of sexunlly transmitted disease; and that the
stability of the pattern obsurved strongly suggested that cervieal

cancer follows at a variable interval, exposurc to genital infection in

early life, Hc concluded that this sexually transmitted factor my

not be any of the known venercal discases, but rather, " asge? unlmown factor"

Other Misccllaneous Faciors and Cervical Cencer:

Various other studies have been conducted which' showed mny factors
that have been associated with the genesis of ceryital cancer, Among
these arc various drugs, cspecinlly hormones (Pan & Cardner, 1948;
Williams et al, 1953), podophyllin (Knmindtzky, 1965), and some

chemical substances (Thicry, 1960):.spériicides (Boyland et al, 1966), and
verious immno-suppressive drugs (¥2¥ et al, 1970; Tallent et al, 1971).
Even thouzh most of thesce stud@des have shown proof of association of
these foctors with cervical cancer, there has been no proof of chusa-
tion between them and” the malignency.

I'rom 2ll the hypothesis of the possible role of exogenous fuctors
mentioned so Fhrdin the ctiology of cervical cancer, and of the endogenous
foctors syeh ks hormonal and other biologic factors, only the role of
coitus Wsdbecn in accordance with all available epidemiologic evidence
of this/discase, Only this could explein the very low incidence of
cervical cancer in Nuns in comparison with the high incidence in
prostitutes, the low incidence in single ’thm in married women, the
low incidence in the upper socio-cconomic clisscs where early marriages
arc less than in the lower socio-econoiic groups and the known associa-

tion of the disease with venercall y transmitted discases,
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2.2 The search for viral ctiology of carcinoma of the Corvix;

Until recently, virus infections were considered responsible for
only a very small proportion of the clinical situation encountered by
Obstetricians amd Gynaccologists, the world over., In fact, Cowdry(1944)
believed that while it would be foolizh to deny the possibility! that
man, like the lower animals, might be occasionally afflicted with cancer
viruses, therc was little rocason to seriously entertain_the’ view that
viruses may be the etiologic agonts of humn maligman t tumours, His
belief was that the proponents of the virus theoxy bélieved in "things
undenonstrable” in the form of a2 series of inapparent or latent viruses
which only, in exceptional cases, werc suppoged to rowveal their presence
by cancer production. This, he stated{~wdg a considcrable stretch of
the imagination; for though latent wiruses do occur in animls as well
as in human beings, "they usually operate in other ways than in
carcinogencsis®,

However, of recenty it has become very apparcnt that the spectrun
of virus-caused diseasés in nman may be considcrably wider and more subtle
than was hitherté apprcciated, Iurthermore, the introduction of more
advanced techniQués in virology and imunoclogy has led to a better
understanding and definition of the role of viruses in clinical
syndromds whoge ctiology was previously obscure.

This trend was well illustratced by the increasing recognition of
the part viruscs play in genital tract diseases (Slavins & Gavett,

1946; Varga & Browell, 1960; Frost, 1961; Kotcher ¢t al, 1962;
Stern & Longo, 1963; Di Virgilio et al, 1965; Ym et al, 1965;

Christian ct al, 1965; Nigogosyan & Mills, 1965; Josey et al, 1966;
000/38



Noib et al, 1966; Naib, 1966; I'arker & Banatvala, 1967; Kleger et al,
1968), The important role mternal virus infections play in producing
diseases in the fetus and the neonate has also been highlighted (White,
1963; lMitchell & MeCall, 4963; Vitzleben & Driscoll, 1965; Whecler &
Huffines, 1965; Stem & Siciliano, 1966; Sicber ¢t al, 1966; Nahuias
et al, 1967; Nahnias ¢t al, 1967(b); Nahmias et al, 1971),

Serologic approachcs to the viral etiology of cimeer ave followed
several theoretical mwdels., In one of these, it waspestulated (Lewis
et al, 1965) that an acute virus infcction might trigger off a cellular
alteration which subsequantly led to concer, Without persistence of the
virus or of the viral antigens in the tupowrs Iintibody to the virus
would be no rore long lasting than in a npen-tumourigenic infection,
and would not be cxpected to be prégemt in an cxcess nunber of persons
with the virus-induced tumour. “However, antibody night still be present
during the early stages of  tumeuri-genesis, and epideniologic studies
of pre-rmalisnant lesiond might reveal an increased frequency of antibody
to the initieting cause.

Cervical caneérprovided a wique system for the application of
this model. Theré arc well-defined pre-malignant lesions which could
be detected, by mass screening procedures, partly because of the ready
assessibilit y of tissues for study, and partly because of the indications
that a sexually transmissible agent might be responsible for the production
of cervical cancer (Martin, 1967; Rotkin, 1967; Suith & Jenkins, 1969;
Beral, 1974).

The effort to rule out or c¢stablish a vimus as the transnissible

agent responsible for this cancer has not been an easy task, since the
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most direct approach, that of isolating the virus from mlignancy, so
successful for animl tumours, was not established for hwmns until
late (Tokumara & Scott, 1965). Gven though this has been simplified
in the past few years, it is still inaccessible to most physicians.

In this search for viral ctiology of cervical cancer, it was
suggested (Lewis et al, 1965) that it would be successful if/the observed
tine disociztion of maximal viral growth and tumour response noted in
gone animls was applied. Thus, if ‘the search was cofried out prior
to thc appearance of clinicall y obvious cervical cancer, in patients
with such lesions as dysplasins and carcinona in=gitu which are apparently
prasent for nonths or cven jears before the dévclopment of an invasive
lesion (Mckay ct al, 1956; Te-Linde et @l,™M957; Stern, 1959; Bemforth
& Gardell, 1962; Green, 1962; Kaninétgky & Swedlow, 1962; Jomson et al,
1964; Jordan ct al, 1964; Richa#tsand Barron, 1969; Reagen et al, 1969),
the search might te successful.

Hence, in the use of Vaginal cytology in screening wonen for
evidence of malignaney,\cellular chenges suggestive of virel infection
had been noted by sévéral observers (Varge & Browell, 1960; Frost, 1961;
Kotcher ¢t aly 4962), and more rccently, the correlation to a herpetic
lesion has, been confirmed (Jtem & Lengo, 1963; Nigogosyan & lills,
1965; Yon ‘et al, 1965),

Ixtensive epidenmiologic studies have indicated that a venerally
transnitted factor is responsible for the induction of squamous cell
carcinom of the cervix (Terris et al, 1967; Rotkin, 1967; Snith &
Jenkins, 1969). Recently, a strain of Herpes simplex virus, antige-

nically distinct from the Herpes virus associated with oral lesions
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(Barile et al, 1962; Dowdle et al, 1967; Figucroa & Rawls, 1967;
Ejercito et al, 1968; Nahmias & Dowdle, 1968; Rawls et al, 1968;
Plurmer ¢t al, 1970) and designated Herpes typo-2 (HP=-2) virus, has
been isolated fron snegre samples and corvical lesion. Various studies
have now showm that HT-2 is venereally transmitted (Hutfield, 1966;
Dowdle et nl, 1967; Hutfield, 1967; Parker & Bmatvala, 19673 /Hatfield,
1968; Nahnias et al, 1968; Rawls ¢t al, 1968; Nahnias ep~al{ 1969;
Rawls ¢t al, 1971; Duenas et al, 1972; Adelusi et ald #975(b)) and
might be an oncogenic virus transnitted venereall’y,
2,3 Oncogenecit v of Herpes Tyne—2 virus in haboratory Animals:

Barly attenpts to induce tumours inshansters, using herpes virus
Honinis type 1 (Rapp & Falk, 1964; Trentern ct al, 1969) were unsuccessful
duc to the high mortality associated with virus infection. Fore rcecently,
tunours have been produced inanimls inoculated with HI-2 virus,

Direct genital infection of miet with the virus produced cervical lesions
identical to atypia adearcinomn in-situ in women (W@hnias ct al,
1971(b)) but the smdldnumber of anirnls used in the pilot study
frustrated any firia conclusions about the oncogenccity of the virus.

Intraperitoneal and intrathoracic inoculation of newborn hamnsters
with HP-2.virus has been showmn to be associated with the developnmt
of undifferentiated sarcomes (Nohmias et al, 1970(b)). The role of
the virus in causing these tumours is uncertain, Virus could not be
rccovered fron these tumours and no antibodies to the virue were found
in tumour bearing aninels. The C-type virus particles found in sone
of the tumours posed further problens, since these viruscs were known

to be associated with tumours in several vertebrate species (Kawakami

ot al, 1972. vas/41
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lMore convincing evidaice of the oncoganecity ‘of FI-2 virus has
been obtained by the transformation of hanster cells in vitro by the
virus (Duff & Rapp, 1971). Similerly, inoculation of IVH-transformed
cells into hansters consistently produced tumours, =nd antibodies to
the vimus were found in tumour-bearing aniinls, sugzesting that (HVH
antigens werc present in the tumour cells, probably on their/sur faces
(Poste et al, 1972).
Oncogenecity of other Herpes Viruses:

The ability to produce tumours is probably found in several herpes
viruses affecting animls, IHhrek's digease, a.lyaphoproliferative
discase of chickens, is caused by a herpcg vigus (Churchill & Biggs,
1967; 1968; Churchill & Biges, 1968(b))~an@/irnunisation against the
virus confers protcction agninst thd\development of tumours (Churchill
ct al, 1969). Two rccently isolated viruses, Herpes virus Saniari
(Melendez ct al, 1969; 1971) and) Herpes ateles (Melendez, 1972) induce
tumours of the lymphorecticular systen in a mange of subhuman prinates,
Jaagsickte, a neoplagtie, condition of sheep, characterised by primary
pulnonary lesions{ is-eaused by a Herpes Virus (Smith & lMackay, 1969).
An oncogenic herpeS virus has also been identified zs cousing the
Lucke renal, adeno-carcinons of frogs (Tweedoll, 1967; 1hzell et al,
1969; Gramoff ¢t al, 1969).

Oncogenic Potential of HP-2 in Man:

The oncogenic potential of Herpes viruses is supported in hunans

‘v
by follow-up studies of rclating recurrent herpetic infections to an
increascd subsequent incidencc of squanous cell Carcinoma of the lip

(Wyburn-lason, 1957) and by the consistent identification of Eptein-Barr
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(EB) herpes viruses in tumour cells from patients with Burkitt Lymphomns,

and Nasophoniagenl carcinomns (Bpstein et al, 1964; Epstein & Achong,
1968; Grace, 1971). However, its role as & cousal agent in these
conditions is still uncertain (Bvens, 1971). Furthermore, the finding
of an incrcased incidcence of cervical atypia and anaplasia before or
after herpetic genitel infection (Naib et al, 1966) hns ledsta several
ecxperinentel studies on the possible oncogenic potential, of/ Herpes
typo-2 virus (Nahnins et ol, 1967(c); Hahrias ot al,/1968(c)).

It was Naib ot al (1966), howevcr, who first noted the hypothesis
of a possible reclationship between genital hu-:rpoitic infection and cervical
carcinoma, In the study, it wes noted that Some of their patients, who
had cervical biopsy taken one to six weetkgVafter the initial cytologic
diagosis of Herpes genitalis, showcd histologic cvidence of acute and
chronic cervicitis, squaious r.typia, dysplesia and in-situ carcinona,
The high incidence of 15% of llﬁsi‘tologicall ¥y proven squanous atypia,
dysplasis and in-situ cgrcinomn in cascs where cytologic smears showed
herpetic cellular chfhges beside the ordinary pre-nalignant and walignont
cells, prorpted, their suggestion that either a pre-existing cervical
ctypia invites dbecondary viral infection or clse, genital lerpetic
infections\uight have oncogunic potentiality.

Subdcduen t woxk by this group (Haib, 1966; Josey et al, 1968;

Naib ot 21, 1969; Nahmias & Dowdle, 1968; Nahmias ¢t al, 1969(b);
Nahnias ¢t al, 1970; Nahmias ot al, 1971(b)) and others (Rawls ¢t al,
1968(b); Rawls et 2l, 1969; Aurclian ct al, 1970; Melnick & Rawls, 1970;
Centifante ¢t al, 1970; Plwmner & iasterson, 197; Rawls et al, 1970;

Rawls ct al, 1970(b); Royston & Aurelian, 1970; Spreccher-Goldberger
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ct al, 1970; Skinuer et al, 1971; Catalano & Johnson, 1971; Rawls et al,

1973) hnwe substzmjtiatod this association, and miscd the probability
of a cause md cffeet reclationship.

In all these studies, the method of determining the association
between HI-2 virus and corviecal carcinomn was by scrologically denons—
trating significantly higher antibody titres to the virus in wemen with
the disease as compared with control women, However, ipviéw of the
lmown cross-reactivity between antibodics to lerpes type‘-d (#1-1) and
Herpes Type-2 (HT-2) viruscs, various nethods (armd mo@ification of
previous mothods) of measurcrent of cntibody to=Herpes viruses were
devised, These include, anong otlers, the Gomplerent fixation tests
(Suith et al, 1967; Gerber & Rosenbluig 1968) , -the nicroncutralisation tests,
(Pauls & Dowdle, 1967; Dowdle et ol N]1967; "v.’he.eler et al, 1969),
neutralisation tests in which aSgbnstant nunber of infectious units
of the virus (50 per cent Tissue Culture infective dose - TCIDSO) was
pixed with varving concéntrations of mtiscrun (Wheeler ¢t al, 1969)
irmunofluorcscence #6sts, (Wahuins et al, 1969 (e); Royston & Aurelian,
1970(b)), plaquelrdduc tion tosts (Rawls et al, 1970; Aurclian et al, 1970),
the mmltiplicit¥ dnalysis tosts (Royston % Aurclian, 1970), the micro-
indirect helagglutination tests (Fuceillo et al, 1970; Rowson ct al,
1972). an8 inhibition passive henagrlutination tests (Bernstein &
Stewart, 1971).

Onc fact that still nceded to be clearly defined was what part
racial predisposition has to play in this association between HI-2 virus
and cervical malignancy. It is important to stress that the ascoeciation

between antibodies to the virmus and cervical neoplasia has been found
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nostly in Negro women fron the lower socio-economic groups in the Uniged
States (Rawls et al, 1969; Aurclinn et al; 1970; Royston & Aurclian, 1970;
Nohnies et al, 1970). It has been low in Caucasien women from higher
socio=economic groups examincd in the United States, Burope and New
Zealand (Melnick & Rawls, 1970; Rawls et al, 1970; Rawls et al, 1970(b);
Spreecher~Goldberger et al, 1970; Centifanto et al, 1971; Plumfer &
Masterson, 1971), but not the Negro woren of higher socie-e€onoitic
status. If the virus infecti on was a neccssary pre-reguisite of the
mlignancy, the association between antibodies to“the, virus znd cervical
cancer should be found in 2ll population studies,; irrespective of race,
However, most of the studies that have bega™presented to show the
association of HT-2 virus and cervical ceareinorna have been carried out
anong Negroes of 1ower socio-cconoiiic wmrban popula tions,

In rost of these studies,_a‘greater frequency of HT-2 virus
antibodies were found anong|woiefl with cervical carcinoma than anong
the controls in Uganda, /the United St tes, New Zealond and Columbia,
This difference was §tatisticully sign ificant only for the groups from
Uganda and United ‘States (Texas Negroes), while anong non-Negro popula-
tions, the occuremce of antibodies was considerably lower (R:mls et al,
1972). Howover, when the control woren were sclected according to age
at first intercourse, age at first marriage, age at first pregnancy,
and nuaber of live births in addition to race, age end socio-cconomic
status, the differences in the occurcnce of HI-2 virus antibodies anong
cases and controls were greatly reduced in all raccs (Rawls ct al, 1972).

The results of Rawls ¢t al (1972) showed that while there were

significent differences in the occurence of HI-2 virus antibodies in
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different segments of the population, there was little or no racial
diffecrence in the incidencec of the virus antibodics, TFurthernore, the
siuilar occurence of antibodics anong Negro and lestizo prostitutes
from Cali, Colunbia (Duenas et 21, 1972) would tend to suggcest that the
racial differcnce noticcd in most studies represent socio-cultursl
differcnces in cxposurce to the vimus and that both viral inflotion and
cervical malignancy arc attributes of low socio-ccononicegtd tus,

Interpretation of Results of HT-2 studics:

Threc susccptible interpretations have been Buggdsted for the
association between HI-2 virus mmd cervical néeplasia:
(1) The first was that the neoplastic chammelamd the virus infection
were independent of each other ond werc\uercly joint consequences of
sexual promiscuity (Rawls et al, 19'71). Indecd, cervical carcinona has
beon associated with venerenl dis€ases such as Trichononiusis (Koss & Wolin-
ska 1950; Noisels, 1969; Bortin#, & Hornstein 1970) and Syphilis (Rojel,1953;
Meiscls, 1962) and is lafeym to e common aumong pro riscous wouen such
a8 pros titutes mnd prisen innates (Rojel, 1953: Percyra, 1961; Greene,
1965). In nost ef\thése serologic studies, the women were matched for
age, race and socio-econowdic factors, but not for sexual behaviour.,
‘The link bedwden HI-2 virus infection and cervical cancer could there-
fore baexplained by failure to consider a corxion factor, such as sexual
promiscuity (Rawls et 21, 1971).

The cardinal inportance of natching for scxual bchaviour in surveys
of this type has becen well ill_l_.ustrated in a very recent study by Adan
et al (1971). Instead of conparing the incidence of HI-2 virus antibodies

in cervical cancer patien ts with that in camtrols merely nmatched for
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age, race amd socio-ccononic level, every cancer patient was coupared
with a control matched for factors relevant to sexual activity; age
at first pregnancy, nunbecr of live births, number of marriages and
nusber of sexucl partners, all of which are known to influence the
occurrcnce of vencreally trana:itted diseases,

When patients with cervical cancer were conpared with these fully
mtched cantrols, there werc no significant differences dn\dhe incidence
of antibodies to HP-2 virus (Adan et al, 1971). TFaillire“to consider
sexual factors in the analysis produced the same sxesults as those of
previous studics on lower socio=-econonic groups—in which a clear
association was clainmed between HI-2 vims=infcction and cervical cancer
(Rawls et al, 1969; Aurclian ot al, 19703 Royston & Aurelian, 1970;
Nahnias et al, 1970).

Furthernore, the observation” in patients in whom the cytologic
herpetic changes werce noticed“either earlicr or within a nmonth of
detcction of the cervicfl maplasia (Naib et al, 1969) was said to
favour the theory of sinilar factors (e.g. sexual pronmiscuity) operating
independently to allow both infection with the venerally transnitted
herpes virus and\production of cervieel aplasia (Rawls et al, 1971).
Others hevenfeund that prostitutes have cervical carcinoma ot a rate
of 4 %o 6) tirxs that of the norrnal population (Rojel, 1953; loghissi
et al, 1968 and Pereyra, 1961).

However, evidence has been provided to suggest that the high
incidence of HI-2 virus anti bodics in patients with cervical cancer
was not a sinple conscquence of sexual promiscuity. In a study to

elucidate this problem, Royston & Aurclian (1970) cxzanined the rela tion-

ship of threc sexually transmitted diseascs: genital herpes, Trichononas
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ond syphilis, in patients with cervical cancer, and were able to
cstablish a consistent association only in the casc of genital herpes.
That the high incidencc of HT-2 virus mtibodics in potients with
cervical cancer was not rclated mercly to sexwrl promiscuity was also
suggested by the finding that the incideice of amtibodies in pros titutes
and patients attending a vencreal diseases clinic, though highér than
that of normal population, was still lower than that in cme’e? of cervix
patients (Plurrer ¢t al, 1968; Rawls ¢t al, 1969; Bapfon“& Richart, 1971;
Skimer et al, 1971; Adclusi ct al, 1975(b)).

(2) The sccond possible explanation for the Migh“incidence of HI-2 virus
antibodies in patients with cervical concerwas that the virus invades
and grows preferentially in nalignant tissués (Rawls ct.al, 1971). It
could be that altercd cervical epithelitm is nore susccptible to virus
infection than normal squanous_epithel iur; in which case; the antibodies
in the woren with invasive ¢arcihora may represent infection acquired
after mlignant changess/\ Herpes viruscs hove been isolated at a higher
froequene y fron women(with abnormal cervical cytology (Waib et al, 1966).
The virus hns been“dsolated from a casc of carcinoma of the wulva
(Christian et al,"1965), and also fron cervical carcinomas artificially
infected with hdanoviruses (Snith et al, 1956).

Iha recent study (Wahmias et al, 1970), the percentnge of patients
with antibodics to HI-2 virus increased progressively with the scverity
of lesions, from 56% in ccrvical dysplasia to 70/ in carcinona in situ
and to 83% in invasive carcinowa. In another study (Royston & Aurelian,
1970), wniforily high perccntage (90%) of patients with both pre-malignant

and malignant lesions possessed mﬁbody to the virus. These might tend
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to suggest that opportunist invasion of virus takes place as nuch in
pre-palignont as in malignant lesions.

These observations, however, did not distinguish between a primry
horpes virus infection in the ncoplastic tissue and the recrudescence
of a latent virus infection acquired before the neoplastic changes occured.
Indced, Ng ¢t al, (1970(b)) hse shown one well known property of Herpes
virus infection, narcly, its tendency to reccurronce. ~This, it wos quite
possible that the herpetic infections 'detected clgse«to or subsequant to
the diagnosis of amaplasia were rccurrences of'on garlier infection,
first cantact with the virus having occurediseverzl jears previously
(Naib et al, 1969). TFurthermore, Naibset @l, (1970) contended that the
finding of HI-2 virus antibodics in thewacute scra of 20 out of 21 patients
with histologicall y confirried ccryvienl anaplasia would tend to show this
was not their first exposure B0 the virus infection. These, togethér
with the inability of wagious” studies to demonstrate viral changes in
abnormel as contrasted to nornal cells when inoculated with viruses
(Poste ¢t al, 1978)sshowed that the thecory of preferantial growth of
virus in malignant tissues mny not be true.
(3) The. third possible explanation of the association between carvica
cancer.and genital herpes was that virus infection precedex the neoplastic
chenge /in the cervix, and contributes to the lesion either directly as
a carcinogen, or indirectly, as a co-carcinogen (Rawls et al, 1971). I
this proposed cousal association between HI-2 virus and cervical neoplasia
was corrcct, then virus infoction would precede ncoplastic change, and
the percentage of patient with amtibodies to the virus would be identical

or very similar in both the pre-mlignent and nalignant states, as this

ra2#48



- 49 =
is a contimuous process (Nahmins et al, 1970; Rojyston & Aurelion, 1970).
Various clinical (Fox, 1967; Hall & Walton, 1968; Richart &-.‘Bazron, 1969),
cpidemiologic (Jomson ¢t al, 1964; Barron & Richart, 1971; Halka &
Kupper, 1971) and laboratory studies (Richart, 1967) have provided
subétantizl cvidence to support the vicw thot ccervieal dysplasia,
carcinora in-situ and invasive carcinonz represent a2 singleg-spectrun of
neoplastic change. Although sonec evidence exists to the| contrary,
(Ashley, 1966), nurerous reports of clinical progfession of dysplasia
and carcinoia in-situ to invasive carcinom exist,

Investigation has suggested that carcfully docurented cases of
both pre-invasive and invasive ncoplagda™of the cervix were associated
with immunologic evidence of prior inf@etion of these woren with the
genital strain of Herpes virus, (Ro:yst)n ¢t al, 1970), whereas, no such
evidence was shown with respedt to other vencreally transnitted diseases
(Trichomoniasis snd Syphilis), nor with respect to the prevalence of
oral strains of Herpés, virus. Alsc, sero~epideniologic findings of
almost 100% corrclation between HI-2 virus infection and the carliest
identifiable pré—invasive stages of cervieal carcinona, suggest that the
infection, is rélated to the induction of ncoplastic lesion, rather than
the theoXy of preferential mltiplication of the virus in neoplastic
tisdue J(Royston & Aurelim, 1970).

In favour of HT=2 virus bheing capable alone, or in canjunction with
other factors such as steroid hornones (Munoz, 1973) of transfoming
norrnl cervical squamous cells into anaplastic ones were the age curves
which showed that the peak oge of HI-2 virus detection wos 10-12 years

carlicr than that for detection of carcinorn in-=situ (Naib et al, 1969),
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and over 20 yenrs earlier than the pecak age for detection of invasive
carcinona,

Also consistent werc the obscrvations that (a) the follow=up of a
group of women who had cervieal biopsiecs taken 1 to 49 nonths after
cytelogic diagnosis of genital herpes virus infection, showed| that
26 (59.1%) of 44 paticnts had cvidance of corvical dyspldsitr=3 with
in-situ carcinomn (Naib et al, 1969); (b) women with eytélogic evidence
of herpes genitalis infeetion have been shown to ¥aw® 2 23,7 incidance
of cervical anaplasia consisting primnrily of Pre-dnvasive cases in
contrast to o 1.60 incidmee anong a contrdl Froup without genitnl herpes:
(¢) herpes sinpler virus is capablc of/Producing chronosole aberations
in tissuc culture (He.s.zpcr & Ellison, 1961), and karyotipic abnornlities
are characteristic features of Bath pre-invesive mmd invasive carcinoma
of the cervix (Jones ¢t 21, 1967); (d) the oncogenccity of herpes viruses
has recently been established in non-human vertebrates (Mizell et al,
1969; Churchill & Bidgs, 1968; ad Helendez et al, 1963).

Most evidengCs.presented so far have lent weight to an association
between HI-2 vials” end ccorvical ncoplasia. However, in view of the
problens of| cedparison of control patients in rost scrologic surveys
completed up to date, cvidencce on this topic should be treated with the

greatdstl restraint,

2.4 Dcctection of Virus or Vircl Componcnts in Neoplastic Cells:

From all the aveilable evidenccs, the specific relationship between
HT-2 virus infeetion of the cervix and subsequent ncoplastic change is
still subject to dcbate, At best, the association between these two is

bgggg op qz_’.ygn;ngtzmtial evidence (}Ejpstein, 1971). More substantial evidence,
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including the dctection of the virus or viral conponent in ncoplastic
cells, would be needed to establish proof that the virus is an etiologic
factor in cervical cancer. The basis for investige tion has been the
concept that the nomal cerVix contains some mntigens (Holl inshead ct

al, 1972; Frenkel ct al, 1972). The retonorphosis which oceurs in
cervical tissue as it progressces fron the norinl state through a dysplastic
stotec and carcinora in-situ to invasive carcinomn mdy/be' accompan ied by
the acquisition of new antigenic dcterminants,

Various rcports of tumcur-specific or tunowr~associated antigens
have been described, Abelev (1968) descerdibéd the alpha-fetoprotein
associntion with hepatoms; Jelm et adl (1970) described an antipen fron
malignent relanom; Gold and Freedwnd (1965) and Thompson ct 2l (1969)
demonstrated a carcinoemfbryonic antigcen (CEA) of the hwnn digestive
systen, Lovi ct al (1969) @nd Tevi (1971) deseribed’ entigenceity of ovarian
serous cystadenocarcinona carricd in tissue ailture; IMeNeil et al (1969)
described cross reactivity between the benign ovarian mcin and extracts
of colon cancers “Hellstronm et al (1968) denionstrated antigens present
in hunan nedreblastora, end Order ¢t 2l (1971) described evidence of
a2 hunan-8sseciated antigen in Hodgkin's disease. The various techiques
which Bive been eaployed to demonstrate tumour antigzons include hemaggilu-
tin2tion, passive cutonecous maphyloxis, immunodiffusion in gel,
imamoelectrophoresis, immunofluorcscence, immume tolerance and colony
inhibition tests (Gall et =l, 1973).

Working along this linc, Royston & Aurelian (1970(b), used
immunofluorcscence technique to demonstrate HI-2 virus antigens in

exfoliated cervical cclls from pationts with carcinoma of the cervix.
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However, exfolinted cervical cells fron potients without carcinoma of

the cervix did not show evidace of these antigons except those diagnosed
clinically as having herpetic cervicitis, This would tend to suggest
that the presence of herpes-reloted antigen in cervieal carcinoma cells
is relatively specific.

Other wirkers (Aurelimm ct al, 1971; Aurclian et alf, 1973; Aurelian
et al, 1973(b);: Feorino & Paluer, 1973 and Gall ct al, \1973) mve provided
further cvidences of the presence of tunour antigias™in carcinona of cervix.
While Gall ct al (1973) werc able to dcnonstrete tumour antigens present
in all their carcinoma of cervix patian tsebufanot in normal cervix,
the others werc able to deuonstrate anddpéns induced or relcoted to HI-2
virus, Ipfact, Aurclian ot 2l (1970)wére able to isolate from a line
of cervical tumour cclls, a virustidentical to HI-2 virus with reaspect
to two biologic propertics (plaque morphology and microtubule formetion
in infected EEp-2 cells) and/ immunologic specificity (as deternined by
irmunofluorescence aid néutralisation tests), Ibre rccent evidence of
the associction Pebween HI-2 virus ond carcinoma of the cervix was
provided by the/@ttcction of the virus ontigens in human cervical cancer
(Chang et a1, v1974) by anti-complerent imunofluorescence,

The, finding of HI-2 virus antigens or HT-2 virus induccd or associated
anticens directly in human cervical concers, including one cancer found
carlier to possess HT-2 virus genowe (Frenkel, 1972), provided further
evidencc for a close relation between the virus and cervical concer.
However, these observations did not establish conclusively & cusal role
of the virus, The expression of the herpes virus in hwmn tunour cells

might still reflcct viral lctency in cancer cells pmdﬁcod by some other
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2.5 Herpes Genitalis and Cervienl Concer: Can a causal relationship
be proved?

In spite of thc various studics which hawve showm an association
between HP-2 virus and cervical carcinoia, no definite ccuse gnd effect
ascocintion has been provided, In the genital herpes - ceryical cancer
association, there was the neccssity to disprove the hypothesis thot
certain wonen with inereased sexuwal nctivity were pre~disposed to the
developnant of both conditions, In order to showwaVeruse md cffeet
relati onship between the virus emd corvical ‘eancér, Nahnias et al (1972)
have suggested the adoption of five criteria‘of (a) Coherence,

(b) Consistency, (e¢) Strength (d) Speeificity md (e¢) Temporal rclationship.

Coherence of Association:

This criterion rcquires/that there nust be coherence with lmowm facts
in the natural history of virus infections. The hypothesis of couse and
effect associntion would gain cohercnce if it were found that the herpes
virus infocting thoy fefnle genital tract wns different from that
infecting othur)bedy sites. It has becn found thot the diff erences
botween gedithl and non-genital strains are narked (Dowdle et 21, 1967;
Nahning\& Dewdle, 1968; Nahwmics et al, 1971(b)).

Also crucial to the cohercncc of the associstion was the nced to
cstablish thet genital herpes affected the cerviz, since it had generally
been thought thet the virus affected only the ciuternal genitalico.
However, not only has it bea showm that the cervixz is & comrmon site
for HI-2 virus infection, it was found to be the nost cownion site

(Josey et al, 1968; Nahmias ct al,1971(b)).It was also nccessary to show
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thet the cpidemiologic characteristics of the virus were similar to

thosc of ccrvical cancer, Here apain, the prevelence of cervieal cancer
and HT-2 virus have becn shown to be the sare in verious studies, and
both have been showm to have the epidemiologic chnracteristics of
venercal diseascs (Josey et al, 1968; Nahuins ot al, 1969). (Results of
various other studies (McKema et nl, 1962; Watkins, 19645 Nahnias et al,
1970; Royston & Aurclian, 1970(b); Nahmins et al, 1971(%) Muoz 1973;
Nohnins et al, 1971 (@ }: Rapp & Duff, 1971; Hollinkead, 1972) have provided
further support for the cohermmce of the association. However it should
be noted that cven if souc antigens or nucleie acids were found to be
shared by cervical cancer cells amd HT=2 wirus, the question of a non-
causal hypothesis, that is, that the-a™Mizas or nucleic acid originate
fron viruses that were latent intho cancer cells, would still be there.
Consistency o gsociation:

So far, results of various retrospective studies (Rawls et al, 1969;
Nahnics ¢t al, 1970 3+ " Rojyston & Aurclimn, 1970; - Spreeche r~Goldberger
ot al, 1970; Nahmia®e b al, 197((b); Catalano and Johnson, 1971; Wildy, 1972
have decuonstrdted. consistency in the association betweon cervical neoplasia
and genital “herpes virus., These studics have usced various serologic tests
to detech HP-2 virus anti bodies in women with cancer and controls.,
Strength of Association:

In the rctrospective and prospective studies that have showm a
consistent association, thc ratio of corvical ncoplasia in women with
genital herpes, as conpared to thosc wi thout, hns varied with the presence
of dygplasia, or carcinoma in-situ or invasive carcinoma, The possibility

of a dose effeet was considered, ond &« higher frequency of cervical cancer
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was noted in the reecurrent than in prirmcry herpetic infections (Nahnias
ct al, 19R)., This would tond to suggest thot transformation may occur
during & recurrcncc as well, and that it may ttlke longer for the
devclepnent of neoplasia after a primry than o reaurrent HI-2 virus
infection.

Specificity of Association:

The differences anmg pathologists in their histologi¢ intcrpreta-
tion of what constitutes cervical displasia or in-siftu carcinonn, increosc
the problcns involved in asscssing specificity. "A similar problen exists
with regard to attenpts to denonstrate the spEeificit y of the association
in eonnection with the serologic procedures, wed to detect HI'-2 virus
antibodics. The reprecductibility of any~ef the serologic tests in use
to ascertain virus antibodies, wheh, dgic within the same laboratory is
no betitcr than 80-90%, while somé results obtained by sone of thesc tests
have differed by as much os 500 whon conparative seru: samples were
subnitted to dif ferentdaboratories (Nahwias et al, 1972).

Associated causative factors night play a role in permiting cervical
neoplasiz to dc_velop after HI-2 virus infection. There appears to be on
increased incidencc of cervieal ncoplasia when Herpes vims was detected
during prcgnancy or the puerperiun (Mahrdas et al, 1972). In a smll
scries of woixn, for example, who developed in-situ cervieal cancer f)rior
to 20 years of age, pregnency in association with virus infection, appeared
tc be connected with such an carly developnamt of cervical ncoplasia
(Nahnias ct 21, 1972).

Tenporal rclationship of association:

The nedion age for genital herpes, detected by cytologic or virologic
000/56
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techniques, has been found to be 5 to 30 years earlier than that for
cervical dysplasia, in-situ and invasive cancer (aib et a1, »1969;
Nahmias et al, 1969). Siuilar conclusions have also been reached by
analysis of scrologic data on the incidence of acquisition of HI-2 virus
antibodics by age (Rawls et al, 1970)

Constituticnal Hypothesis:

Increased promiscuity of womcen has been found to coxrelate with
both cervical cancer and genital herpes., The questidnles to whe ther the
association between the virus and cervical cancem wos“the conscquence of
such promiscuity has been raised (Rawls ct alp4971), In a study in
which several factors, including thosc related to sexunl behaviour,
attondance at vencreal discascs clinic§™snd” frecuency of syphilis anti-
bodies, were considered (Nahmins ot wl, 1972), it wos found that control
groups and paticnts with cervicAl/ncoplasia differed with respect only
to two factors: frequency of HI-2 virus rmtibodics and age 2t first
pregnancy, Similarly, Royston & Aurelinn (1970) - Inve found a greater
frequency of virus amtibodies in women with oancer than in camtrols,
whereas, two indic@s=of promniscuity: presamce of Trichomonas and of
syphilis antibodie’s, werc sitdlar to both camtrol and cancer groups.
Rowls ct &1 (1969), in an earlicr study, hve also reported that the
frequency of antibodies in woimen with invasive cervical concer was higher
thnn that found anong prostitutes.

On the whole, the present cmceept is thot -2 virus is most likely
to be oncogenic, probably in association with some other factors, such
as pregnancy. Coppleson (1969) suggested that benign netaplasia of the

cervix, which occurs nost frequently during the first pregnancy, was a
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pre-requisite for the possible ncoplastic tmansfornintion of cervical

cclls under the influence of a venereally trnsnitted carcinogen, possibly
a virus, This theory might be particularly attroctive, since it might
help to explain the low frequengy of penile cancer among the mates of

the woren with cerviesl concer md Herpetic cervicitis and in the fact

of a relatively high frequency of genital herpes in uales,

Fromn all studies thus far, it is bel ieved that, basedion the five
criterin above (and as have becn used to establish of gvusal associntion
between cigoarcette snoking mnd long cancer), the herpes gmitalis -
cervical cancer hypothesis stands up quite wéll™to thesc criteria,

enough, at least, to warrant the nced fop~furthcr studies.
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CHAPTER

CLINICAL CORRELATES OF CARCINOMA OF THE CERVIX UTERI IN IBADARN
3.1 Introduction

The search for the causc or causes of eancer offthe‘cervix uteri
has led to the implication of scoveral non-specifie faetors, In various
epideriologic studies of the discase, it hns beemvshown that there is a
social gradient (Kemaway, 1948), the diseasd being coimoner in married
than singlec girls (Martin, 1967; Rotlkin, 1967); and mmch lower in
Jowish wonen (Haenszel & Hillhouscy 1959; Iartin, 1967) and Yagoslav
wonen (Kret et 21, 1963) as corfpared with woren of other races. Such
differences have led to the suggestion thnt environiental and probably
genctic factors are of doportance in the genesis of the discase,

The tendency tg limit epide:rdclogic studies in any disease to a
few variables hg8 given ground to rescarch designs which investigate
mltiple variables§, and that has proved to be effective. Iultivariate
methods hawventhe advantage of deternining whe ther a nmaxirunm number of
presumably different variables, which successfull y separate patien ts
with cancer, for example, frou cantrols, arc indepaadently reaningful, '
or whether the y are tapping dif ferent aspects of 2 larger dornin of
influence. In cancer of the cervix uteri, patterms of sexual practice
can lnrdly be ignored in o prograrme regarding causation.,

Three corrclates have been shoewn to be of primary importance in
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their relationship to cervical cancer incidence. It is known for
example that the disease is uncoimon in species other than man, It is
very rare among Nuns (Gagnon, 1950; Taylor, 1959). It is also uncommon
among virgins (Martin, 1961; Rotkin, 1967; Hoghissi et al, 1968;
Masubuchi & Nemoto, 1972). These and observations by other workers
(Wynder ot al, 1954; Terris & Oalmenn, 1960; Stern & Dixony 1961;
Boyd & Doll, 1964; Christoph-rson & Parker, 1965; Lundin & Erickson,
1965; Harold et al, 1968) mve led to the conclusiod jthat cancer of
cervix is uniquely a human cancer, and that coitel experience is a
pre-requisite to its causation.

Various aspects of the coital factor lwve been implicated in
the causation of cervical cancer. Early marriage and early onset of
coitus (Clemmensen, 1952; Wynder et al, 1954; Cumins, 1960; Rotkin
& King, 1962; Christopherson & Parker, 1965; Figge & Bennington, 1967;
Masubuchi & Nemoto, 1972) and multiparity (Wymder et al, 1954; Stocks,
1955; Rotkin & King, 19623 Boyd & Doll, 1964; Christopherson & Parker,
1965) have been implieated in the high incidence of cervical carcinoma.
Intercourse at én edarly age, especially at puberty, was said to be
significantin’ the occurence of cervical carcinom (Jones et al, 1958;
Christopherson & Parker, 1965; iasubuchi & Nemoto, 1972) since it was
postulated (Moghissi et al, 1968) that biologically imature sexual
organs are said to be highly sensitive to carcinogenic factor(s) that
invades these organs through sexual intercourse,

Apart from partner heterosexual activities, an excess of mltiple
coital mates has been shown to he significant in cervical cancer patients

as compared with controls (Kinsey et al, 1953; Rotkin, 1967(b)).
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The risk of cervical cancer is said to rise with increase in marital

and sexual mates (Rojel, 1953: Levin et al, 1960; Greene et al, 1965).
It was postulated that sexual contact with a number of male partners
would increase the chance of coming into cantact with men who have
carcinogenic factors (Rotkin & King, 1962; Christopherson & Parker,
1965; Moghissi et al, 1968). Others (Iasubuchi & Nemoto, 4972)
disagree with this view, however, as no difference in _themumber of
coital mates could be found between cases and contr0ls.

In the past, male circumcision was thought.to decrease the
occurrence of cervical cancer (Plaut & Kohn-Speyer, 1947; Kemaway,
1948; Veiner et al, 1951; Wynder et al,_1954; Pratt-Thomas et al, 1956;
Kmet et al, 1963). This view has fallen“into disrepute however (Jones
et al, 1958; Dunn & Buell, 1959; Wynder & Licklider, 1960; Rotkin &
King, 1962). Animel experimedts have also shown that smegma does not
give rise to cervical cancer (Fisherman et al, 1942; Reddy & Baruah,
1963). Similarly, comparison of circumcision of first mates (Rotkin,
1967(b)) did not show any significant difference in favour of control
cases.,

Various ‘$tudies have tended to indicate a higher prevalence of
cervical ecancer in the lower socio-economic groups of any population
(Kennaway, 1948; Lombard & Potter, 1950; Stocks, 1955). Other workers
(Clemmensen, 1952) believed that sexual activity might be the common
denominator among these poor classes and might account for any observab’le
difference in the incidence of cervical cancer between thom and the
higher socio-economic classes

The part played by racial factor in the causation of cervical cancer
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has been over-emphasised. Most of these studies (Horwitz, 1927;
Treusch et al, 1946: Kennaway, 1948; Yeiner et al, 1951; Haenszel &
Hillhouse, 1959; Kmet et al, 1963; Martin, 1967) have shovn a uniformly
low incidence of cervical cancer among the Jewish and Yugoslav mmuslim
women in comparison to the high incidence amongst Negroes (Robinson,
1951; Day, 1961; I;unham & Bailer, 1968). The low incidencé of- the
disease amongst Jewish women was considered to be due to ‘the custom of
abstaining from sexual intercourse for 80 days after délivery and the
days before and after mens trua tion. This protected ‘the cervix against
cancer since after delivery and menstruationy.the squamo-columar
junction is very active and thus, easilyaffected by external stimla-
tion especially a carcinogen (Kemnaway, 1948; ‘einer et al, 1951),
Others (Maliphant, 1949; Stewart et al, 1966) believed that the low
incidence of the disease among ~the Jewish women was due to hereditory
resistance, However, Wynder ct al (1954) concluded, from an extensive
study, that there was,Iitt{le or no part played by racial factors in the
genesis of cervical eancer, but rather, that the differences in favour
of Negro women/was “@ttributable to their earlier age at first intercourse
and marriages

The warious other factors implicated in the genesis of cervical
carcinome include the use or non-use of cmtraceptives (Pincus & Garcia
1967; HNelamed ot al, 1969; Stern et al, 1970), venereal discases,
especially syphilis (Rojel, 1953; lleisels, 1962) and moniliasis (Koss
et al, 1959; Bertini & " Hornotdirm, 1970) and ehonical donpounds’ (Thiery 1960
Kaminetzki & Swedlow.;p-‘tB.GS), Opinion, howcver, (differs on:-these assertions.

for example, Singer & Shearman (1969) beliceve there is very little or
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no association between cervicnl cancer and oral contraceptives, while
Royston & Aurelian (1970) could not show any association between cervical
cancer and venereal discases such as syphilis and trichomoniasis,

From the above the only one factor that has been consistent with
higher prevalence of cervical cancer is coitus., This can explain the
low incidence of the disease in nuns and virgins as opposgd/ to prostitutes,
the low incidence in single women as compared with married ones, and
the low incidence in upper socio-cconomic classes (where marriages
are few ad much later) as compared wi th lower.socio-economic classes,

The clinical part of the present study was designed to determine
the frequency of carcinoma of the cervixz ubteri among the various tribal
groups of Nigerians seen at the Universidy College Hospital (U.C.H,)
Ibadan, with particular rcference, to) the part played by their coital
habits, socio-economic levelsnd parity. In addition, the age distri-
bution, clinical features ‘and)laboratory investigations carried out
on these cases were evaluated, TFindings in cancur patiemts were compared
with those of controls,

352 laterials and Methods

3.2.1 StudypCGpoups: The study groups were made up of the following:

(a) “One mundred and fourteen women between the ages of 18 and
over 65 years who were seen at the Department of Gynaecology
of the University College Hospital (U.C.H,), Ibadan, during
the period of October 1972 and September, 1974, with a
histologic dizgnosis of invasive carcinoma of the cervix
uteri.

(b) Thirty six women seen in the same department and over the
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same period with histologic  diagnosis of cervicitis,

cervical erosion, or vagimal wvarts (condylomata acuminata).

(¢) As controls, one hundred and six healthy women of child bearing
age attending the Family Plaming Clinic of the Hospital over
tho same period, were chosen. Groups (a), (b) end (c)|consti-

tuted the prospective study groups.

(d) Five hundred and ninety-four (594) coses of carciwoma of the
cervix uteri, scen over the period 1962 to 4972  were included

in a retrospective study. These included patients seen and

diagnosed in U,C.H. and biopsy specisens scnt into the
Hospital from outside sources.

3,2.2 Survey lethod: Questionaires weré prepared (specimen attached
as appendix) and patients @nd controls were personall y interviewed
as to their age, placé of origin and religion. Their socio-
economic levels were agcertained on the basis of their level
of education, occupation and the family income, Details of
their coital practice were assessed regarding their marital
status,/nunber of marriages, age at first coitus, frequency
of coitus, number of coital partners and the circumcision or
otherwise of coital partners. The number of pregnancies as
well as the number of living children, were also ascertained.
In addition, the clinical features and the laboratory investi-
gations carried out were assessed,

3.2.3 Serum Samples: From each subject in the study groups, 10 mls,

of blood was obtained by venupuncture. After allowing this

to clot at room temperature (25°C), serum (about 5 mls) was
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geparated by centrifugation at 200 rpm, for 5 minutes. The

serun samples were then stored irozen at -20°C until required

for use.

3.3 Results

A Retrospective Clinical Studies
The age distribution of patients diagnosed histologically as

carcinoma of the cervix in Ibadan between 1962 and 1972,.1is shown in

Fig. 3.1. There were only 16 cascs above the age «of( 65 years, and

fewer cases still below the age of 25 years,  The\pcak age incidence was

in the 36-45 year agc group and the mean age was 45.0 years (Table 3.1).

Table 3.2 shows the distribution of patients according to their places

of origin. Of the total 594 patients, (381 (64.1%) of them were from

the Yoruba speaking areas, the rest occuring in other ethmic grouns,
Table 3.3 shows the mapitel.status of the women under study. There

was no woman who was not harried at one time or the other. 469 (79.0%)

were still married at the time of disgnosis while 91 (15.3%) were

widowed., The others were either separated or divorced. The obstetric

history of the” women (Table 3,4) showed that a high percentage of the

patients were\multiparous, with only 40 (6.7%) of them having had me

or no ¢hild, and 165 (27.8%) of them having had ergnt or more children.
Abormal vaginal bleeding was the commonest s ymptom; This varied

from post-coital and intra-menstrual bleeding to post-menopausal bleeding

(Table 3.5). Others include foul smelling vaginal discharge, urinary

symptoms such as dysuria, frequency and incontinence. Pelvic pain and

weight loss were also common, When the results were analysed on the

basis of clinical stage of the disease, it was found that the majority
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Figure 3.1
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TABLE 3.1

Age incidence of women with Carcinoma of the
cervix uteri in Ibadan (1962-1972)

Age (Yeurs) No. %
16 - 25 10 ;TR ¢
26 - 35 108 18.2
36 - 45 194 2T
46 - 55 157 26.4
56 - 65 109 18.3

> 65 16 2.7
Total 594 100.0

lican Mge\ = 45.0 years

e
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TAHLE 3,2

Place of origin of women with Carcinom of
the cervix uteri in Ibadan: (1962-1972)

Place of Origin Fo. %
Yoruba 381 6441
Ibo 52 £.8
Bousa 46 Tl
Edo 43 Te2
Itsekiri 26 4.4
Bfiks 20 3.4
Others 26 4.4
Total 594 100,0
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Marrital status of women with Carcinoma of
the cervix in Ibadan: (1962-1972)

Marital Status No. %

Single 0 0.0
Married 469 79.0
Separated 25 4.2
Divorced ) 1:5
Widowed 91 15.3
Total 594 100.0
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TABLE 3.4

Obstetric history of women with Carcinomn
of the cervix uteri in Ibadan: (1962-1972)

Parity No. %
2~-3 12 18.8
4 -5 143 241
6 -7 134 22.6

8+ 165 27.8
Total 594 100.0
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TABLE 3.5

Clinical presentation among women with Carcinoma
of cervix uteri in Ibadan: (1962-1972)

Symptoms ifo. : %
Post-menopausal bleceding 276 46.5
Vaginal dischirge 213 5549
Weight loss 195 32.8
Pelvic pain 190 32.0
Inter-menstrual bleeding 133 22.4
Constipation 89 15.0
Dysuria 68 11.5
Post-coital bleeding 64 10.8
Hanaturjia . ;- g ? 45 T+
Frequency of Mic¢turition 40 6.7
Urinary incontinénce 30 Bl
Peripheralhedena 30 5.1
Diarrhee 11 1.9
Fecal incontinence 1 0.2
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of the patients were sceen in the latter stages of the disease (Table 3.6).
While only 62 (10.4%) of the women werc seen at Stage 1 of the disease,
371 (62.5%) were séen in Stages 3 and 4.

When the clinico-pathologic Stage was analysed on the basis of
parity of the women (Table 3.7), therc were many of the multiparous
women whose cervical growths had advanced to the later stagés. However, the
there was no significant association (P3 0.05) betweefi parity and clinico-
pathologic stage. Table 3.8 shows the corrclation Between the clinico-
pathologic stage of disease md bladder involvement on cystoscopy. TFor
one reason or another, only 333 (56.1%) ofi..the, patients had cystoscopy
performed. A significant (P¢ 0.001) msjority of the advanced cases
(Stages 3 and 4) had bladder involyemefit. However, there was incorréct
staging of disease in some instanceés, where 8 cases with bladder involve-
ment were cliniecelly staged/as\h or 2,

On histopathologic ckxaminetion (Table 3.9), 491 (82.T%) of the
patients had well differentiated squamous cell carcinoma and only
27 (4.5%) had adeno=cArcinomn of the cervix, In 76 (12.8%) of the
patients, the/careinoma wos undifferentiated.

3.3.2 Prospeetive Clinical Studies:

The, age incidence in cases diagnosed histologically as carcinoma
of the“tervix and cervicitis, as well as the healthy controls is shown
in Fig. 342. The ages ranged from 16 to over 65 ycars for the
carcinors group; the peak age incidence was 36-45 years mmd the mean
age was 46.1 years. TFor the healthy controls, the ages ranged from
16 to 55 years; the pecak age incidence was 35-45 years and the mean

age was 36.1 years. The carcinoma of cervix cases were significantly
pas /72
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TABLE 3.6

Clinico-pathologic stage of discase in women with
Carcinom of the cervix uteri in Ibadan: (1962-1972

Stage ifo. %

1(a) 0 020
1(v) 62 10.4
2(a) 72 12.1
2(b) 89 15.0
3 208 35.0
4 163 27.5
Total 594 100,0
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Clinico-pathologic stage of Carcinoma of cervix
uteri in Ibadan in relation to parity: (1962-1972)

= T3

TABLE 3.7

2
X =

9.68 on 1

6 df P> 0,05

coe/T®

Parity

Stage 0-1 2 -3 4 -5 6 =17 & Total
1{a) 0 0 0 0 0 0

1(b) 5 13 13 13 18 62
2(a) 6 1 15 20 20 72
2(b) 4 15 26 19 25 89
% 1 48 48 43 58 208
4 14 25 41 39 44 163
Total 40 112 143 134 165 594

Parity Vs Clinico-pathologzic stage:
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TABLE 3.8

Clinico~-pathologic stagc of Carcinome of cervix in
Tbadan in relation to cystoscopic findings: (1962-1972)

Stage Bladder frece Bladder involved Total
1(b) 59 1 60
2(a) 7 1 72
2(v) 83 6 89
3 69 28 97
4 4 1 15
Total 286 47 3o 5

Rladder involvement Vs Clinico-pathologic stage:

2 =N82Y09 or 4 df P<0.001
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TABLE 3.9

Histo-pathologic classification of casces of Carcinoma
of the cervix uteri in Ibadan: (1962-1972)

Histopathology No. %
Squamous Cell Carcinomn 491 82v7
Undifferentiated Carcinoma 76 12.8
Adeno-Carcinomn 27 4.5

Total 594 100.0
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Figure 3.2

Age distribution in women with carcinoma of

Cervix, cervicitis and Healthy controls.
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older (P€0.001) than the control cascs (Table 3.10).

Table 3.11 shows places of origin of the patients with carcinoma
of the cervix and cervicitis. 96 (64.0%) of all the patients were from
the Yoruba speaking area of the country while the rest came from other
areas, Distribution by place of origin for the carcinoma cases was
not significantly (P)» 0.1) different from those of the cerviei tis.

The religious denomination of the various groups of women under
study is shown in Table 3.12, Therc was no association between type
of cervical lesion and religion as the distribution of the women on
the basis of religion slowed no significant (P> 0.25) difference in
the two groups of women with carcinoma ox cérvicitis on one hand, and
healthy controls.

inalysis according to the socio-éConomic classes of the various
wormen under study showed that. there wes little difference in the
distribution of the women ds the majority in the three groups belong
:to the lower socio-economic class (Table 3.13). However, while only
3 (2,6%) of the women With carcinoma of cervix belong to the upper
socio-cconomic €lass, 10 (9.4%) of the healthy cantrol women belong to
this class. ~0On the othcr hand, a higher number (53.5%) of the carcinoma
group belongrto the lower socio-eoo.nomic‘ class compared with the healthy
controls (45.3%). These differences are however not statistically
significant (PY 0.05). 3"

Table 3.14 shows the marital status of the groups of women under
study. There were 2 (1.9‘/"8) single women among the healthy cantrols,
but none among the women with carcinoma of cervix. 84 (73.6%) of the

carcinoma group were married at the time of disgnosis while 26 (22.8%)
oe/ 1B
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TABLE 3,10

Age of women with Carcinoma of the cervix,
Cervicitis and Healthy Controls.

Study groups
Age (Yoc.rs) Carcinoma Cervicitis Controls Total
cervix

16 - 25 3 9 7 19
26 - 35 13 14 40 67
36 - 45 44 10 46 100
46 - 55 25 2 15 40
56 - 65 24 1 0 25

> 65 5 0 0 5
Total 114 36 106 256

Study Groups -Vs Age (Years):

A/ 76.60 on

10 ar P< 0,001

Mcon age (Carcinoma) = 46.1 yeors

Mean age (Cervicitis)

kcan age ( Gontrols )

Ovcrall Mean age

3202 years

36.1 yuaors

= 40,0 ycars

AL
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TABLE 3.11

Place of origin of patients with Carcinoma of the
cervix and Cervieitis in Ibadan,

Study groups
Place of Origin Carcinoma Cervicitis Total
Cervix o, %

Yoruba 67 29 96 64.0
Ibo 12 4 16 10.7
Hausa ) 0 9 6.0
Edo 12 R 14 9.3
Itsekiri 4 1 5 Fa3
Efik 3 0 3 2,0
Others 7 0 7 4.7
Total 14 36 150 100.0

Study Groups Vs Place of Origin:

X2 = 8,81 on 6 df P>0.1
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TABLE 3.12

The Religious denomination of women with

Carcinoma of cervix, Cervicitis and Healthy cantrols

Study groups

Religion Carcinoma Cervix Cervicitis Controls Totel
No. % o, % Ho. % No.

Muslim 44 38,6 15 41.7 42 39.6| 101 39.5
Protestant 40 3541 16 44.4 46 45.41 102 39.8
Catholic 24 21 .1 4 NI 17 16.1 45 17.6
Traditional 5 4.4 1 2.8 0 0.0 6 2.3
Others 1 0.8 0 0.0 2 0.9 1 0.8
Total 114 100.0 36 100.0 106 100,0| 256 100.0

Study Groups/ Vs““Religion:
;{2

N\N%0c on 8 daf P 0,25
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Socio-cconomic classification of women with Carcinoma

81

TABLE 3.13

of cervix, Cervicitis and Healthy Controls,

Study groups
Carcinoma cervix Cervicitis Controlg Total
Class No. <% | No. % | No. %> No. %
Upper Class 3 2.6 5 13.91 10 9.4 18 7.0
Iiddle Upper 19 16.7 4 111 14 13.2 37 14.4
IMiddle Lower 31 272 6 16.1N" 34 32.1 ™M 277
Lower Class 61 555 21 58731 48 45.5 | 120 46.9
Total 114 100.0 36 100,0) 106 100.0] 256 100.0

Study Groups

X

2

Vs

10.72

Sociob-cconomic class:

on 6

af

P>0.05
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Harital status in women with Cercinoma

of cervix, Cervicitis and Healthy controls,

Study groups

Carcinoma cervi Cervicitis Controls Total

Marital status Mo, % | No. % | Hod % | Yo. %
Single 0 0.0 2 5% 2 1.9 4 1.5
Marricd 84 73.6) 33 91271 100 94.4 | 217 84.9
Separated 2 1.8 1 2.8 1 0.9 4 1.6
Divorced 2 1.8 0 0,0 2 1.9 4 1.6
Widowed 26 22.8 0 0.0 1 0.9 27 10.5

Total 14 100,0| 36 100,01 106 100.,0 | 256 100.0

Study Groupss Vs IMarital Status:
2 =
L = 39,13 on 8 df PO0,0C1
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were widowed., However, the percentage with husbands (2t the time of

study) among the carcinoms cases was significantly lower than anong
the other two groups (P< 0.001).

The mjority of the womcn with carcinoma of cerviz and healthy
controls had been nerried only once (Table 3.15). While 40 (35.1%)
of the women with carcinoin had had 2 or more narriages, only/20 (18.9%)
of the healthy controle had been married twice or more,/ This difference
is statistically sigificant (0.05>P) 0.025). Table/5)16 shows the
number of other wives of husbands of women with caxcimoma of cervix,
cervicitic md healthy controls. There was nosgignificant (r>0.05)
difference between the carcinom group md the healthy controls,

Mnalysis of age at first coitus aiong the various study groups
(Bable 3.17) showed that a significantdy (P<€ 0,001) greater percentage
of the carcinoma of the cerviz-gfoup (31.6%) were lmown to have
comenced heterosexunl activity in early lifce (11-15 jears) as compared
with the healthy contrele (10.4%). Table 3.18 shows the number of
sexual partners amongs~the various study groups. TFor personal rensons,
it wos not possible to obtain answers from 35 wouen, Analysis of the
answers obtainedVshowed that there was no significant (P> 0,25) difference
in the digtribution of numbcrs of sexual partners among the three groups.
Howevey, while 6 (6.1%) of the carcinoma group had 4 or more sexual
partners, only 1 (1.9%) of the healthy control ‘group had 4 or more
sexual partners,

Table 3.19 shows that froquency of coitus was significantly
(0,025 »P »0.01) ascociated with groups in that a higher proportion of

the control group lnd coitus less frequently than the other two groups.
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Humbecr of marriages among women with Carcinoma of

cervix, Cervicitis and Healthy controls.

Study groups
No., of Carcinoma cervix Cervicitis Controls Total
marriages | (o, % | To. % | Wo. % | No. %
1 74 64,9 26 " s 86 81.2 186 T2.7
2 33 23.9 7 9.4 19 17.9 59 23,0
3+ 7 6.2 3 8.4 1 0.9 11 :
Total 114 100L0 36 100,0 106 100.0 256 100,0

Study CGroups) Vs

2

X =

10,16 on 4 d4df

Wo. of Marriages:

e/05

0.05 » I'» 0,025



umber of other wives of husbands of woien with

85 =

TABLE 3.16

Carcinoms of cervix, Cervicitis and Controls,

Study groups
Mo. of other Carcinoma Cervix Cervicitis Controls Total
wives No. % | No. % hNo. % | Mo, %
None ' 36 31.6 5 1%.9] 38 35.9] 79 30.9
1 4 36.0 8 22.2) 42 39.6] 91 35.5
2 21 18.4 15 41.7y 16 15.1 52 20,3
3 15 15 & 6 16.6f 10 9.41 31 12.1
4+ 1 0.8 2 5.6 0 0.0 3 142
Total 114 100.0 36 100.0] 106 100,01} 256 100.0
i Studypgroups Ve No. of other wives:
X2 = 24.81 on 8 d4f P»0.001
i Ca, Cz Vs Controls:
2
X = 1,52 on 3 adf P>»0,05
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TABLE 3,17

Age at 1st coitus among women with Carcinoma of

cervix, Cervicitis and Healthy controls.

Study groups
Lge at 1st Carcinoma Cervix Cervicitis Controls‘ Total
coitus (yrs).| No. % | Ho. o, % | Ho. G
21 - 25 22 19.3 12 33.31 18 17.01 52 20.3
> 25 1 0.9 1 2.8 5 4.7 7 241
Total 114 100.0 36 100,0} 106 100.0} 256 100,0
==

Study, Gr¥oups Vs Age at 1st coitus:

X2 = 23,25 on 6 df PL0.001
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Number of sexual partners of women with

Carcinoma, Cervicitis and Healthy controls.

Study groups

No. of Sex | Carcinoma Cervix Cervicitis Controls Total
Partners To. % | No. % [NJo. % | No. %
1 G 44.4 18 5841 | 42 46.31104 47.1
2 32 32.3 10 37.3 | 32 35.2) 74 33.5
3 17 17.2 2 6.4 16 17.6] 35 15.8
4+ 6 6.1 1 3.2 1 1.9 8 3.6
Total 99 100.0 31 100.0} 91 100.0f 221 100.0

Stpdy Groups Ve

2
>3 =

6,34 on 6 d4f

F3 0.

...%

No. of Sex partners:

25
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TABLE 3,19

Frequency of coitus among women with Carcinoma

of cervix, Cervicitis and Healthy controls,

Study groups

Frequency of Carcinoma Cervix Cervicitis Controls Total
coitus (per Wk)| To. % | No. % | No. %| No. %
1 28 24.8 3 9.1 25 24,51 56 22,6

2 43 38.1 16 48.5 | 58 56.9| 117 47.2

3 1 27.4 13 39.4| 16 15.7] 60 24,2

4 10 8.8 1 340 3 2,91 14 5.6

5+ 1 0.9 0 0.0 0 0.0 1 0.4
Total 113 100.0 35 100.01102 100.0| 248 100.0

Study/Croups Vs IFrequency of coitus:

xz = 18,77 on 8 df

0,025 > P >y 0,010
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While 42 (37.2%) of the carcinoa of the cervix cases and 14 (42.4%)
of the cervicitis group had intercourse three or nore times a week,
only 19 (18.6%) of the healthy controls had it as frequently,

The obstetric history of the different groups of women undcr study
is shom in Table 3.20, The majorit) of the woren were multiparous
in both the carcinoma and healthy control groups. However, while
64 (56.1%) of the carcinomn group had 6 or more pregnancies, 40 (37.7%)
of the healthy controls had 6 or more pregnanciesy’ This difference was
quite significant (F>»0.001).

The comnonest complaint in the carcinoma of the cervix group was
almormnl vaginal bleeding (Table 3.21). "\ Other complaints included
foul smelling veginal discharge, waigt pain, urinary symptois such as
frequency, dysuria, hematuria, andVurinory incaatinence. Intestinal
gymptons in thc for:: of comstipation and diarrhoea were, also common,
A history of weight loss wag present, while others includc insomnia and
peripheral edema,  Pattern of symptors, while similar in carcinoma and
cervicitis groups“wis significantly (F<0,001) different in the controls.

Anong those with abnormal vaginal bleeding, post-renopausal bleeding
accounted-for a high percentage among the carcinora group (Table 3.22),
‘in carfrast to the healthy controls md cervieitis groups (P( 0,001).
While/52 (49.1%) of the carcinoma group presen'bed-uith bleeding at the
post-menopausal period, only 3 (11.1%) of the women with chronic cervi-
citis and none of the healthy controls were post-menopauszl, This could
however, be due to the relatively older ages cumong the carcinom group.

Clinical observations on the cervix in the carcinoma pratiente

(Table 3.23) showed that an al'most cqual number of women had ulcerating
e 0/90
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TAELE 3,20

Obstetric history of women with Carcinomn of

cervix, Cervicitis and Healthy controls.

Study groups

Parity Carcinoma Cervix Cervicitis Controls Total
No. % No. % o % | No. %

2=3 12 10.5 12 R3.3 24 22.6 48 18.8
4 -5 32 28.1 10 27.8 38 35.8 80 31.3
6 -7 30 26.3 6 16.7 25 23.6 61 23.8
8+ 34 29.8 4 1161 15 14.2 53 207
Total 114 100.0 36 100,0 | 106 100.0 | 256 100,0

Study Croups Vs Parity:
X° - 22,39 on 8 4af 0.005>P>0.001

.91



Clinical presentation among women with Carcinoma

of cervix, Cervicitis and Ilealthy controls.

- 91 =

TABLE 3, 21

666

Symptoms Carcinomae Cervicitis Controls

Cervix

Amormal vaginal bleeding 106 52 "
Vaginal discharge 2 8 19
Pelvic pain 56 9 1
Weight loss 46 0 0
Urinary symptoms 26 2 1
Gastro-intestinal symptoms 20 8 2
Insomia 7 0 0
Peripheral edema 6 0 0
Others 2 0 0

Study Groups Vs Clinical Presentation:

© = 50,76 on 16 df P<0,001
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TABLE 3,22

Inalysis of abnormal vaginal bleeding among women with

Carcinoma of cervix, Cervicitis and Bealthy controlst

Study groups v
Typc of vaginal | Carcinoma Cervix Cervicitis l Controls Total
bleeding No. % | Wo. % | No. % |Wo. %
Post-coital 15 14.2 N 56,6 5 65.4 | 37 25.2
Intermenstrual 39 56T 10 5 1) 6 56.6 | 55 37.4
Post menopausal 52 49.1 3 1341 0 0.0} 55 37.4
Total 106 100.0 30 100.0 11 100,0 {147 100,0

Study Groupss Vs  Type of caginal blecding:

% = 33,72 on 4 Af P 0.001

eed93



TABLE 3,23

Clinical appearance of the cervix in women

with Carcinoma of cervis, Cervicitis and Controls.,

Study croups

Clinicel appecrance| Carcinomn Cervir Cervieitis Controls Totel
of cervix No. % llo. %| o, % No. 7
Hormal Cervix 0 0.0 4 11,11 84 79.2] 88 34.4
Cervical Erosion 0 046 17 47.2Y 16 15.1] 33 13,0
Chronic Cervicitis 1 1.9 15 4.7 6 5.7l 22 8.6
Ulcerating growths 56 491 0 0.0 0 0.0] 56 21.8
Fungating growths 57 50.0 0 0.0 0 0,01 57 22,2
Total ™4 100.0 36 100.0} 106 100.0] 256 100.0

Study\ Groups

)

Vs Clinical appenrance of cervix:

350.49

on 8 df

P 0,001

...%
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as had fungating growths and these twe categorics of women formed the
majority of the carcinowa group (50% cach). In contrast, 84 (79.2%)
of the healthy controls hed clinically normzl cervices, and of the
rest, cervical crosion accownted for 15.1% mmd chronic cervicitis for
5T

The clinico-pathologic staging of cervical cancer(Pable 3,24)
showed that tlere was no case of intra-epithelial egarcinone of the
cerviz. The malignancy wzs seen in stages 1(b)<{t6y4 vith the greater
rajority (34.3%) of theae in stage 3.

About half of the carcinona of cervix, casces had packed cell volumes
(PCV) of less than 30% (Table 3.25).,/ While 48.3% of the carcinoma group
had PCV of less than 305, orly 2,3%/6f the cervieitis groups had PCY
belovw this level, Although the, kevels were not determined among the
heelthy controls, the difference between the carcinoma group and the
cervicitis group is very significant (P<€0.001).

Hemoglobin elé€etrophoresis patterns (Hb gonotype) anong the various
study grouvs aresShown in Teble 3.26. ost of the patients with carcinoma
of cervix bMAd“hemoglobin £ and AS groups, while two of the hemoglobin
groups {SS\and CC) were absent, Similarly, the malysis of the blood
groups=in the various grouns of women with carcinoma of cervix and
cervicitis are shown in Table 3.27. The majority of patients belong to
Group 0, while the rect belonged to the other blood groups. The AB
blood group was the least comron., Ho significant association (P> 0,05)
was found betwecn any blood group or hemoglobin electrophoresis and
carcinone of the cervix, when compared with the expected population

distribution.

0se/95
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Clinico-pathologic stagc of disease in women with
Carcinom of the cervix,

Clinical stage o, %
1(a) 0 0.0
1(b) 7 6.1
2(a) 26 22.8
2(b) 29 25.4
3 59 34.3
4 13 11.4
Total 114 100.0

-
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TABLE 3.25

Incidence of anemis in Carcinoma of cervix and Cervicitis as
determined by the level of Packed Cell Volume (PGY).

3tudy groups
Level of PCV(%) | Carcinome Corvix Cepyicitis Total
No. % oS %| No. %
20 2 148 0 0.0 2 1.3
21 = 25 11 3% 5 0 0.0:1 13 7.3
26 - 30 42 56.8 1 2.8} 43 28.7
31 - 35 33 28.9 10 27.81 43 28,7
36+ 26 22,8 25 69.41 51 34.0
Total 114 100.0 36 10,0} 150 100.0
Study Groups Vs Levcl of PCV:
Z = 32,70 on 4 df P<0.001
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TABLE 3,26

Hacmoglobin clectrophoresis in women with Carcinoma

of ccrvix and Cervicitis and the expected distribution,

Study Groups

Iremoglobin Expected® Carcinoma
Genotype distributiom Cervix Cervicitis
. Fo. % fio. % Vo. %
A 1980 66.0 79 69.3 23 ' 63.9
AS 768 25.6 28 24.6 11 31.5
AC 174 | 580V 4 | 3.5 1 By
SC 24 0.8 3 2.6 0 0.0
SS 51 Ry 0 0.0 0. 0.0
ccC 3 0.1 0 0.0 0 0,0
Total 3000 100.0 114 100,0 35 100.0

* EBsan 1970,

S3udy Groups Vs

o

9.49 cn 10

Bemoglobin Genotype:

af P> 0.05
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TLBLE 3,27

ABO Blood groups among women with Carcinome of

cervix and Cervicitis and the Expected distribution,

Lxpected # Carcinoma
Blood Group distribution Cervixz Cervicitis
No. % No. %1 W, %
A 5544 213 21 184 4 12.9
B 6044 2302 23 20,2 6 19.4
AB 1015 3.0 8 7.0 4 12.9
c 13404 51.5 62 | 54.4 17 54.8
!
Total 26027 100.0 114 100.,0 31 . -100.0
* Gilles 1967
Study Groups .Vs ABO blood groups:
2
X" 11,57 on 6 4f P)>0,05

...99
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Table 3.28 shows the analysis of the blood urea in women with

carcinona of cervix aand 6ervicitis on the basis of clinico-pathologic
staging of the discase, It was evident that 54 (60.7%) of the 89
wouen with blood urea levels below 30 mg % were in the early stoges

of the disease (stages 1 & 2), and only 8 (32.0%) of the 25.woren with
blood ureas levels above 30 mg % were in the early stages{ of the
discase. This is quite significant (P 0,001).

When the results of intravenous pyelogran (IVP) were analysed in
terns of the clinico-pathologic stoging of theNddsease (Table 3.29),

25 (31.3%) of the 80 carcinora of the cerviz patients with normal IVP
had advanccd carcinora (stages 3 mdd4)‘while 11 (78.6%) of the 14
women who had one or both urdterie:obstruction on IVP had advanced
disease. This association is quitt significant (P< 0.001).

Analysis of the cystogSeopic cxamination of the woixn with carcinoma
of cervix is shown in Table 3.30. 59 (72.0%) of the 82 woren with
carcinoima of the cervix who had no bladder involvement were in the
ecrly stages of., the/discase (stuges 1 and 2). On the other hand, only
1 (8.3%) of/those who had bladder involvenent were in the early stages
of the disease while 11 (91.7%) of then werc in the late stages (stages

3 and“4). This association is also significnt (P 0.001).

3.4 Discussion
Cne of the imost rewarding aspects of the study of carcinoma of the
cervix has been the comparison of the frequency with which the discase
occurs in different cowunities in different arcas and at different

tines. In this commection, the disease has becn known to be by far

ve/1000
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TABLE 3,28

Blood urea levels in women with Carcinoma of cervix

on the basis of clinico-pathologic stage of the disease,

Blood urea levels Amg %)

Clinico-pathologic

|
a

stage 30 31=50 50-480 106 Total

1(a) 0 0 0 0 0

1(b) 7 0 0 0 7

2(a) 23 3 0 e 26

2(b) 24 4 1 0 29

3 29 7 0 2] 39

4 6 7 0 0 13
Total 89 21 1 3 114

Blood{ureak levels Vs Clinico-pathologic stage:

o}
=

x = 12,03

on

4

df 0,0257P >0.,01

sse/ 108
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.“l';bL.‘ 3 P 29

Intravenous-pyelograns in women with Carcinoma

of cervix in relation to the clinico-pathologic

stage of the disease,

Intravenous pyelogram (IVP)

Clinico-pathologic Unilateral Eilateral

stage Normal | ohstruction | “obstruction | Tobtal
1(2) 0 0 0 0
1(b) 7 0 0 7
2(a) 23 0 0 23
2(b) 25 3 0 28
3 24 5 1 30
4 1 4 1 6

Total 80 12 2 94

IVE® “Vs Clinico-pathologic stage:

X2 =

28.43 on 4 a4rf

ees/102
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TABLE 3.30

Results of cystoscopy in women with Carcinoma of

cervix on the basis of clinieal-pathologic stage of the discase.

Cystoscopy
Clinico-pathologic Bladder free Bladdéx involved Total

stage
1(2) 0 0 0
1(b) 7 0 7
2(=) 24 1 25
2(b) 28 - 28
3 22 6 28
4 1 b 6

Total 82 12 94

Cystogcopic finding Vs Clinicopazthologic stage:

¥ = 35.56 on 4 4f P< 0,001

ve/103



the comonest gynaccologic molignancy in Ibadan (Bdington & Haclean,

1965; BEdington & Hendrickse, 1970). Indeed, it was shown to be the
highest malignancy in ferale cxcluding reticulo-endothelial tunours
(Zdington & Hendrickse, 1972).

In the present study, in addition to this frequent occurfepmce, it
was found thet the discase occurs a2t o puch earlier age¢than celsevhere,
In wost of the studies in Britain and Arerica, the peak égc-incidcnce
of carcinoma of the cervix has been showm to be 50-59 year age groups
(Wentz & Reagan, 1959; Wentz, 1961), whereassin the present study,
the peak age-incidence was found to be 15(medrs earlier (35-45 year age
group). Similarly the ncan ages in both gstudies differ: 46.1 years in
the present study as coupared with'$i1\4 years (Ventz & Reagan, 1959),
and 53.1 years (Ventz, 1961).

The reasons for this high Yrequency as well as the carly anset of
the disecase has not bcen determined., Various aspects of coitus which
have been implicated Im the crusztion of corcinowa of the cervix have
been examined in the' present study. Ipdecd, all the women in this study
were married atone time or the other. Also early marrisge (and hence,
carly inftiation into sexual life) is customary in many parts of the
country {especially among the Hausa's of the Worth, the Tbos in the
Bushuand the Bdos in the iddwost).,

In addition, o greater percentage of the cnrcinoma group were
known to have cormenced intercowrse ~t an carly age. While only 10,4%
of the healthy controls were found to have started heterosexual inter-
course at a very tender age (11-15 years), 31.65 of the carcinoma of

the cervix cases were known to have cormenced this at the sane age.

ees/104
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This is quite significant (P4 0.001) and is in keeping with the findings
of others (Clemmensen, 1952; Wynder et al, 1954; Rotkin & king, 1962;
Christopherson & Parker, 1965; Rotkin, 1967; lasubuchi & Heumoto, 1972),
who found that more concer of the cervix patients than controls commenced
intercourse at an carly age. Intercourse at an carly age, cspecially at
mberty, has been said to be significant in the occurence of cervical
carcinora (Jones et al, 1958:; Christopherson & Parkem, 1965; Ihsubuchi
& Nemoto, 1972) because the imature sexual orgads/are highly sensitive
to carcinogcnic factors (lioghissi et al, 1968), It would aprear that
the diseasc is coiron and occurs carly in €his environment beczuse of
the very earlicr onsct of coitus.

Apart from heterosexual activities; an excess of mltiple coital
partners has been implicated ir\the' causation of carcinore of the cervix
(Kinsey ¢t 21, 1953; Percyxayl1961; Greenc et 2l, 1965; Rotkin, 1967(b)).
In the present study, it was’found that the incidence of carcinoma of
the cervix uteri wagimuch higher anmg wonen who had two or more marriages.
while 35.1% of the~carcinomn of cervix group had been married twice or
more, only 18%9%"of the controls had {wo or uore marriages, a significant
finding (P» 04025). BEven though the differcnce was not significant
(P>04.25)% a higher percenivge (6.1%) of the carcinoma group had inter—
cours® with four or more parmers as compered with 1.9% among the
healthy cantrols., It is belicved that the high incidence of mmltiple
marriages and scxual intercourse with rmmltiple partners would enhance
the chance of a woman being exposed to wen heving carcinogenic factors
(Rotkin & King, 1962; Christopherson & Parker, 1965; loghissi ot al, 1968),

although Hr.subuchi & Nemoto (1972) dioagrec}d with this view.
see 105



- 105 -

When the frequency of intercourse per week was considered, there
was no difference in the percentage of those who practise this once a
weck in the carcinoma and control groups. However; o significant
(P> 0.01)‘ difference was noticed between the two groups when intercourse
occured throe or more times o woek, While only 1.8.6;'5 of the heanlthy
controls practised intercoursc threc or more tines a wedlk, 37.2% of
the carcinoma group had intercourse as many tines @ week. Although this
is in cmtrast to the findings of Ihwsters (1960Q)\#n@ Rotkins (1957)
who found no rclationship betwecen frequency of, intercourse and the
incidence of carcinoma of cervix in theirgtudies, it may be that
inereased frequency of coitus enhancés“the chances. of introducing
"the carcinogenic factor'™ into the\eCrvix.

However in the present studdeS, polygauny could not be shown to have
any relationship with the Migh incidmece of carcinowz, Unlike the
study of Wynder ct aly (195%) where o relationship was shown between
polygany and corcisorsn of cervix, there was no difference in the
nunber of wiveg of “he husbinds of women with cervicsal cancer compared
with the he&lthy control group in this study (?>»0.05). The result
in this atudy is not surprising, since the ivm, rather than the woman
is pru."éably the corrier (agent) of the carcinogenic factor.

In regard to the number of pregnancics and deliveries, the
findings in this study were sinilar to those of Ilartin (1967), and
Rotkin (1967) in thet 56.1% of the carcinoma group had six or rore
pregnancics, and only 37.T7% of the control group had this number of
children. This is quite significant (P 0.001) although it mey have to

do with the relatively older ages of the carcinoma group. On the
ees/106
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other hand, it is possible that carcinom develops because of the
earlicr age at first coitus for the carcinoma patients, as opposed to
the controls (Rotkin, 1967). The early age of coitus would afford
additional years for patient to conceive and beazr more children.

There is no doubt zbout the association of socio-cconomic factors
with carcinoia of the cervix in this study. The majority o’f all three
groups of wouen in the study were in the lower socig-econonmic status.
Even though the difference was not significant (F)'0.05) there were
pmany more women of the lower socio~cconorice clagg nnpng the carcinoma
group than in the healthy controls. It is ‘possible that these wonen
with poor education, and who do menial Jeobs get married to men with
sinilar background (Kemmawsy, 1948; \Bofiburd & Porter, 1950). Hence,
they have little or no recreational facilitics apart from coitus.
Sexurl activity therefore becomes the cormon denoninator among the
poorecr classes (Clenmengen, 1952) to account for the observable
difference in the ificidence of carcinoms of the cervix between thenm
and the upper soeio-econoiic clagses,

In the/Mast, circuncision was thouzht to derease the occurrence of
carcinoiewof the cervix (Flaut & Kohn-Speyer, 1947; Kenncway, 1948;
Weing®ed al, 1951; Wynder et al, 1954; Pratt-Thomas et al, 1956;
Terrisd & Oalmn, 1960; Kuet ct al, 1963; Rotkin, 1967). In this study,
all of Wigerian wmcle partners of the women with carcinorne of the cervix
were circuicised. Yet carcinoma of cervix is by far the coimoncst female
malignancy in this part of the world. “hen conparcd with Ugsanda, ‘which
has a similar incidence of carcinona of the cervixz, but where less than

10% of the malcs are circuncised (Dodge et 21, 1963; Edington, 1970),
s /107
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it is obvious that circumcision has little or no part to play in the
causation of carcinoma of the cervix,

The preponderancc of the Yoruba speaking women of the Western
State of Wigeria in this study is largely & rcflcetion on the location
of the Hospitel, as this group constituted over 80% of Hospital aduissions
(Medical Records). Even when the place of origin was mnalgséd in
relation to the other factors such as the clinical appearonce of the
cervix, the clinico-pathologic stage and histopathology of the disease,
therc was no significant difference in the varioug etmic groups in
the study. From the results in this study, it is possible that the
differences observed among the races (_Eaenzel & Hllhouse, 1959;

Kmet, 1963; and Mertin, 1967) is a.réfltction of the coital customs
of the pecple rather than their geographical location.

Regarding clinical sympiois, abnormal vaginal bleeding was by
far the commonest symptofi. In additionm, cantact and post-nmenopausal
bleeding, coupled wifdh, foul-snelling veginal discharge, pelvic pain and
urinary symptons,leSpccially hematuria, were comion. DNost of these
symptoms, cspéciglly pain and henaturia were probable evidence of
the adveneed\ niture of the discasc by the time the petients present
in hospital. The advanced nature of the malignency is even more marked
among._the lower socio-cconondice classcg where the majority presented in
the late stages of the discase, a finding similar to that of Lawson
et al, (1964). However, while 80% of the paticnts in the study of
Lawson ct al, (1964) and 62.5% of the patients in the retrospective
study presented in the late steges of carcinona of cervix (stages 3

and 4) only 45.7% of the petients in this study pre/sm ted in stages
LN J 1%



3 and 4, This is probably due to an increased awarcness of the value of
hospital care by the patients and the increasc in the number of doctors
in the country.

liost of the carcinoma of the cerviz patients werc anenic a8
deternined by the level of packed cell volume of 307> and less., This
is to be expected beecause of the abnormal, and sonetimes\yvery heavy
and prolonged vaginal bleeding in thesc women. There wes no significant
association in the incidence of carcinoma of the “éerviz and hemoglobin
electrophoresis (Hb Genotype) or the blood groupsé in this study.
Increasing interest in the cssociztion hetween A30 blood groups,
henoglobin electrophorctic nottems &nd walignancies stens from the
finding that hemoglobin A individua¥s scci: more susceptible to
developing Burkitts tumour (¥illddhms, 1966) while there is a shift
from blood group O in tropheblastic disecsses (Llewell yn-Jones, 1965).
The protection afforded against malaria by the hemoglobin S strait
(411ison, 1954) on“the other hand, docs not appear to protect against
the developnent ‘of carcinoma of cervix, The high percentage of the
patients in/the, carcinoma of the cervix group with abnormal blood ureas,
abnorualk.intravenous pyelogram and bladder involvenent on cystoscopic
examimedion could bec accounted for by the advanced stage of the discase
in “thesc wouen.

Tron the foregoing, coitus has been denmonstrated as vital in the
causation of carcinoma of the cervizx. It is the comon denominator
which can explain thec occurrence of the disease among woien who engage
in early sexual practice, have intercourse frejuently, and with xrg.x;ltiple

sexual partners and have nany pregnancics. It may be that a sexually
-n ./1 09
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transmitted factor is important in the causation of carcinome of the

cervix,

In support of this cantention, it is known that the age of marriage -
and first coitus drops with increase in standard of living in various
populations (Beral, 1974). If intercoursc ot an carly age zlone were
an inportent determinent of cervical carcinom (Wynder et al, 1954;
Jones et al, 1958; Christopherson & Parker, 1965; Jioghissi et al, 1968),
it was suggested that increased mortality shouldybe expected from
carcinomn of cervix in successive generation of women. But this
has not been so (Beral, 1974). Howevex, If cervical cancer were
caused by a sexually tronsmitted infection (? virus), mortality from
the malignancy might be expectedstol follow trends in the incidence
of sexually transmitted diseases,” The nortality pettem from the cases
of carcinom of the cerviX“bas been found to follow trends in venereal
disenses (Beral, 1974),

it is guite possible that "a yet unknown" factor that follows the
same tine potherh 2s sexually transmitted diseases may be the under-
lying cousé ofvcarcinome of the cerviz, Herpes Type-2 (HI-2) virus
has heef~skown to be venerezlly transmitted (Dowdle et al, 1967;
Nahmias & Dowdle, 1968; Rawls et al, 1968; Vahuias et al, 1969; Rawls
et'wl, 1971; Duenas et al, 1972; Adelusi et 2l, 1975(b)). It is
also known that the infection comiences in populatimmes émund puberty
(Rawls et al, 1969; Royston & Aurelian, 1970), und reaches a peak
around the period af life when the ectocerviz is mowm to be susceptible
to carcinogens (Coppleson & Reed, 1967)., It is quite possible, therefore,

that the cervical epithelium mizht be susceptible to the venereally

transmitted (AT-2) virus which might help to initiate the melignant change.
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CHPTER 4

CYTOLOGIC AND HISTOPATHOLOGIC STUDIES OF
CARCINOi#A OF CERVIX UTERI IN IBADAN
4.1 Introduction

There are two principal pathologic typeswof cervical cancer,

It would be recalled that the epithelium cowering the external or
vAginal surface of the portio vi:ginalig-ofthe cervix is stratified
squamous cpithelium especially from'the Third decade of life

(Coppleson & Reed, 1967) and is «¢ofitinuous with the stratified squamous
epitheliun of the vagina. I'ref this type of cervical epithelium arises
squamous cell or epidermoidweéarcinoma. This type of the cervical
carcinoma is by far the commest and accounts for almost 95 per cent
of .all cervicnl cdreihoma (Hull, 1973).

On the other hand, from the colummar epithelium of the cervical
canal arises the cylindric cell carcinoma which assumes a glendular
pattern inits growth and is therefore desigmated adenocarcinoma of
the“cervix. It is alleged 'to develep in the columar epithelium of
paramesonephric (mullerian) duct origin (Haggard et ol, 1964). It is
less coimon, accounting for about 5 per cent of cervical cancers
(Hull, 1973). An adenocarcinome of the corpus uteri infiltrating the
cerviz hes to be ruled out however, by uterine curretings.

Very occasionally, however, the two types of cancer may be
o1
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present in the same patient mnd produce a mixed cell carcinoma or adeno-

squamous carcinoma of the cervix, It is thought that such tumours are
very rore, and may be explicable by metaplasia of cne cell type into the
other. 3Such cancers secn: to carry a more serious prognosis than either
squamous cell carcinomx or adeno-carcinona (Hagezard ot al, 1964).
Sarcomis of the uterine cervix are found very infrequently... The
exceedingly rare Sarcoma Botryoides may occasionall y.involve the cervix,
although most cases develop primmrily in the vagind.

Bused on cellular morpholozy, a histologic classification for
carcinoma of cervix, was proposed by Reagom—eaid his associates (1957).
Subsequently, entz and hisz assotiates (?'Fentz & Reagan, 1959; Yentz,
1961; Tentz & LOWiS, 1965) demonstrited = definite correlation between
the histologic classification of €arcinona of the cerviz and survival
following radiation therapy.“These findings were later substantia ted
by others (Pinck & Denk, 1$7¢). Sidhu et 2l (1970), using 2 very siudlar
cell-type classificafion, cnalysed the results foll owing surgical therapy
and reported thaf survival was at least in part related to cell type.
Hence, it his“¢hUS become routine to classify all cases of cervical
carcinoma on '@ histopathologic basis, and usually by pathologists.

The“sub-division of cervical carcinomy into the in-situ (intra
epithélial) md invasive typea: is of gignificance, not only bcause of
the histologic distinction between the two but also because of the
clinical wmenagement. Intraepithelial carcinom of the cervix is believed
by Fluhmam (1960) and Johnson et al (1964) to originate from the
transitional cells that lie at the squamo-columar junction through

"am unlmown stimulus'". These cellg proliferate in an abnormal fashion
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to form anaplastic subcylindric cells which gradually develop into

carcinoma in-gitu, which in tarn invades the stroim and ultimately
develops into clinically invasive carcinoma (Jolmson et 21, 1960; Xoss
et al, 1963; Fox, 1967; Johnson et al, 1968;: Richart & Barron, 1969;
Fulka,: & Rupper, 1971 Y Opinion however differs on this hypothesis
(Ashley, 1966).

As with carcinoma elsewhere, the microscopic diagnosis of invasive
carcinoma of the cervix is based on characteristicsof abnormal pattem
of architecture, and abnorualities in the castituemt cells. On the
basis of this, Potten (1969) sub-divided invasive carcinoma of the cervix
into the keratinising (Group I) or the well/ differentiated carcinoma,
with pearl formation; the large-cellenon~kercatinising (Group II) carcinoma;
and the small cell (Group IIT) or the undifferentinted carcinoma, The
significance of distinguishing the level of nalignancy of the tumour
was first provosed by Brodexs (1932, 1932(b)) when he graded cases of
carcinoma of the cervix into four srades on the basis of histologic
differentiation of”theé, tumour.

The gradimgpave an indicction of the abilitv of the tumour to
proliferate,\ Invade and metastasize, and these were nost likely to occur
in the moxewvmalignant grades 3 and 4, Vhereas, in the normal epithelial
surfgce) the epithelial cells are sharply demarcoted from the stroma
by the basement membrane, in cmecer, the latter is broken through so
that the epithelium invades into the stroma, blood vessels and 1ymphrtics,
at first in small buds but later in the form of long colums which grow

deep into the stroma, much as the roots of 2 tree grow dowm into the

soil (Swan & Roddick, 1973). It is this invasiveness, coupled with the
a3
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disseminetion of cells through the lymphatics, which is responsible
for the characteristics traditionally associated with malignancy such
as local infiltration, metastasis and often, recurrence after incomplete
removal,

Investigating caces suspected of mulignancy of the ceryix has
generated & lot of interest. Tor example, the recent deytlopment of
an accurate cytologic method for assessing asymptomztic\#omen with a
completely normal appearing cervix hzs led to the/Qitgnosis of many
cases of eurly cancer long before symptommtolegy or overt pathologic
abnormalities are apparent,(Thomson et al,19%2). Cancer in-situ is
usually symptemless, and therefore unless\waginal and cervical smears
are taken, it is certcin to be missed,

The most comprchensive invegtigation of the patient with cytologic
atypia his classically included cold conisation as the ultimate procedure
necessary to establish a definitive histologic dingnosis, cspecially
for cases of in-situfcareinoma. In some cases where there is established
clinical evidence™of\malignancy, however, other methods of diagnosis
heve been devéloped, including biopsy (either punch, ring or otherwise)
es'pccially aftér Schillers test. The latter is based on the fact that
cancer e2kl contains no glycogen, and lence does not take up iodine
like ti¢ normally glycogen~rich epithelium of the cervix. The non-iodine
teking sreas are then biopsied. Where the growth is clinically obvious
however, there is no need for 3chiller's test., The other nethods of
diagnosis that have been developed include colposcopy (Tavratil et al,
1958) and a fluorescent antibody technirue (Louis, 1960). These are

relatively easy to use and eliminate the associated dangers of biopsy
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esi)eciall:y cold con;sation, and the inaccuracy of cytologic studies,

Despite all the advances made in the microscopic diagnosis of
carcinomn of the cervix elsewhere, a detailed analysis of the
histopathology of the disease is yet to be mnde in Tbadan, even though
this is the coimonest feinle malignancy seen here, This study was
designed, therefore, to decterwine the type of cells involved in the
disease, as well as the degree of invasiveness md différentiantion of

the cells.

4,2 leterials and Methods

4,2.1 Study Groups: Cervical biopsy speeirens vere obtained from

the following:

(n) One mndred and fourteen wouefi who were seen in the Department
of Gynzecology as preyviously described in Chapter 3. Dicgnosis
of carcinown of cervix was on clinical grounds,

(b) Thirty-six womegn\with clinically suspected carcinoma of the
cervix or cervicitis, seen in the sawe department.

4.2.2 Cytologic Stmdies:  All patients in the study were examined
clindcaldy, und during the pelvic examination, cervicol scrapings
atd-yosterior vaginal smears were token, using Ayre's spatula.
Smears were made on clean microscope slides (size 77 x 25 mm,
thickness 1.0 - 1,2 ma) fron the scrapings and vaginal smears.
These were fized in cold ncetone (4°C) and kept until processed
for examination, usually within 7 days,

(a) Papanicolau Staining: The smears were immersed consecutively

for ten seconds each in solutions of 705> and 50% alcohol, and
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distilled water, and then in Harrison's Hematoxylin for 5
minutes., The fixed smears were rinsed in ordinary water for
10 seconds and then differentiated with 0.5% acid alcohol for
12 scconds, These vwere then rimsed guickly in tap water for
10 seconds and rendered blue in amonic for 5 minutes. They
were agoin rinsed in tap water for 10 seconds,~and then

. consceutively for 10 seconds each in solutions ‘of 70%, 90 and
99> alcohol.

Staining was next performed wit®R=096 for 5 minutes, and

the smears were rinsed in 99% alceohol for 10 seconds. They were
again stained in DA 50 for 6 mimutes and rinsed in 99% alcohol
for 10 seconds before being dehydrated. The smears werc finally
mounted with zZylene bcfore coxamination,

(b) licroscopic Examihation: The final preparation was examined

within 48 hours using a Zeissz microscope, by a trained cytologist.
Scoring of(smears was bascd on the charagteristics of the cells,

and gra&ed according to U,C.H. scoring:

G\ 'V Normal cdls;
(849 Slight atypia;
(iii) Morked atipias
(iv) Dysplagia;

(v) Malignant colls.

4.,2,3 Histopathologic Studies: Biopsies (punch or cone) were taken
from each of the patia ts during routine pelvic examinations or

during examination under maesthecia, ad sent to the Pathology
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Laboratory where these vere processed and exumined microscopically,

Data in this study was based on reports frou the Department.

The micro scopic diognosis.of invagive carcinoms of the cervix was
based on the two chief characteristics of abnormal architecture md
abnormalities in the constituent cells.
(2) Group I (Keratinising Carcinoma), This wes charactePised by a
predominance of large abnormal epithelial cclls with a Wigh degree of
pleomorphism, bizzaré elongate and caudate forms. ~The nuclei were
moderatly large with o hyperchromatic coarsely grimular chronatin pattem.
Isolated nuclei and syncytia were relatively rare, and epithelial pearis
and isolated cell keratiniscation were prelent. A low mitotic index was
cormonly observed.The histologic stmucture was that of a well

dif ferentinted squanous cell cardismole of the cervix (Fig. 4.1),

(b) Group II  (Large cell nbp-keratinising Carcinome). This wos
characterised by mony abnormal basophilic epithelial cells varying in
size. A high nuclearscytoplagmic ratio was charccteristic. The nuclei
were opaque with p~coarse clircmatin pattern ond frequent macro nucleoli,
Isolated nuclei mad syncytia were more cormon than in the other two
types. Thekxeluds a differentinted squanous cell carcinome with rare
isolated\ cell keratinisation and no epithelinl pearls. There was 2
distinet* variation in cell size md a woderately high mitotic index,
The histologic structure was that of poorly differentiated squamous cell
carcinoma of the cervix (Pip. 4.2).

(e) Group IIT (Smll Cell Corcinorn) This was characterised by
predominance of wniformly small basophilic cells with a high nuclear-

cytoplasmic ratio, The nuclei werc opaque or coarsely granular,
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Figure 4.1

Well diffecrentiated squamous cell carcinoma of the Cervix.
There are islands of malignont squamous cells with epithelial
pecarls, They are separated by bands of fibro-eellular tissue
with mono-nuclear inflammatory infiltrates, (H & B-x 175)
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Figure 4.2

Poorly differentiated squamous cell carcinoma of the Cervix,
There are smll islands some of which are interlacing g2
epithelial cells with foci of mrlignant dyskeratosis.
Epithelial nests are absent. There is o dense infiltrate
of mono-nuclear cells sepurating the islands of mdlignant
tissue. On the top right hond cormer is a portion of &
dysplastic surface cpithelium, (B¢ E x 175)
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Figure 4.3

Undifferentiated Carecinomn of the Cervix, There are
sheets of epithelial cells in a syncytium, Iany of the

F 4 . : . . ave \“"“"‘"'
nuclei are vesicular gnd several mitotic flgures'\ The
cytoplasm of the cells are distinct but not separated
into individual cells, There are three small.blood

vessels containing red cells and polymorphssy (Ea E x 170)
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Figure 4.4

Adenocarcinoma of the Cervix., Therc is a superficial
zone of stratified squamous epithelium with foei of
vacuolar degeneration., In the fibromuscular corium are
abnormally proliferating malignant endocervical glands
with a2 papillary structure in areas, Back to Baek
pattern of some of the glends can be seen, There is a

melignant glmd abutting on the squamous epithelium,

Inflammatory cellular infiltrates are gparse.
(E&E x 70)
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Izero nucleoli and syncytia were not as coumon =g in Group II., The
histologic architecture was renarkeble for the wmiformity of cell and
nuclear size, Epithelial pearls and isolated keratinized cells were

not observed and a high mitotic index was observed. The histologic

structurc wos that of the undifrerentiated cell carcinomz of (the

cerviz (Fig. 4.3).
There were o number of mcin-scereting, well differentisted cylindric
cells with all the features of malignmncy, ~lthough thesc were in the

minority. The histologic architecture was that ofva well differemtiated

adenocarcinome of the cervix (Fig. 4.4)

4.3 Results

Table 4.1 shows the cytologieal \Cxamnination of women in the study
groups. 11 (99.1%) of the women with caorcinoma of the cervix showed
dysplastic' md malignant ciears in catrast to 2 (5.6%) among the women
with cervicitis and nil ‘among the henlthy controls., When the cytologic
examination of smears wzs aal ywed for the carcinoma of cervix and
cervicitis cases, on the basis of age (Table 4.2), 25 (64.15%) of 39
women below Al ‘age of 35 years showed evidence of cellular atypic,
whereas, 91, 0% of the 115 women above the zge of 35 years showed
evidene€ of dysplastic ond malignant smeirs on cytology. This difference

is stettistically significant (P< 0.001).

When the results of cytology were analysed for women with carcincma
of the cervix and cervicitis on the basis of clinical appearance of the
cervix (Table 4,3), it was found that 96.% of the 115 dysplastic and
mlignant smears were from women who were clinicall y diagnosed a@ carcinoma,
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~
—

Carcinoma of cervix, Cervicitis and Healthy controls.

Study groups

Cytologic Carcinoma
appearsnce Cerviz Cervicitis Gontrols Total,
Normal 0 5 83 88
Slight atypia 0 18 17 35
Marked atypia 1 EN 6 18
Dysplasia 9 2 0 11
Falignant 104 0 0 104
Total 114 36 106 256

Study Groups

X

Vs

2 = 3260

28 on 8 d4df

Cytologic appearance:

PL0,001
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TABLE 4.2

Analysis of Cervical cytology on the basis of age

in woiren with Carcinoma of cerviz or Cervicitiss

Cytologic appcarance

Age Slight I-b;ked
( Years) Normal | atypia | atypia | Dysplasia | lkelignant | Total
16 - 25 2 4 4 0 2 12
26 - 35 2 8 5 1 1 27
36 - 45 1 5 2 3 43 54
46 - 55 0 1 1 b) 22 v
56 - 65 0 0 0 4 21 25

” 65 0 0 0 0 - 5 5

) (S

Total 5 18 12 1 104 150

C¥tologic appearaonce Vs Age (Years):

%> = 60.55 on 20 df P 0,001
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TABLE 4.3

Analysis of cervical cytology on the basis of clinical‘

appearance of the cervix in women with Carcinoma of cervix

or Cervicitis.

Cytologic Appearance

Clinical Slight larkced
appearance Normal atypia atypia | Dysplasia | Maligant | Total
Normal 2 2 0 0 0 4
Erosion 3 10 4 ¢ 0 17
Cervicitis 0 6 6 4 0 16
Ulcerating

growths 0 0 2 ) 49 56
Fungating

growths C 0 0 2 55 57

Total 5 18 12 11 104 150
Cytologic® appearance Vs Clinical appearance of cervix:

2
% =

171.83 on

16 a4f

P 0,001
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a significant (P 0.001) finding.

Table 4.4 shows the histopathologic classification of the cases of
carcinoma of the cervix in the study. OFf the whole, 72 (63.2%:) were
well differentiated (Grade I) sguamous cell careinoma, 17 (14.97)
were poorly differentinted squamous cell carcinoma (Grade I#)\and
18 (15.8/%) undifferentiated carcinoma (Grade IIT)., Only 7{(6.1%) of
the cases were adenocarcinoma of cervix.

Table 4.5 shows the histopathologic class ifieetion in women with
carcinoma of cervix in relation to the clinicz_)-‘pathologic stage of the
discase, There is o significant correlation, (0.05» P >0,025) between
histopathologic grading and clinico-pathologic stage of discase., The
well differentiated squamous cell capcihoma group was less advanced,
clinically, as compared with thowumdifferentiated carcinoma group.

33 (45.8%) of the well differéntiated squamous cell carcinoma of the
cervixz, 5 (29.4:) of the pooTly differentianted squamous cell carcinoma
group and 3 (42.9%)/6f the adenocarcinomn group were in stages 3 md 4 as
compared with 11 (61 A%) of the undifferentiated carcinoma group,

Invasion of the cervical tissucs (stroma, blood vessels, lymphatics
ete.) was dotited in the various grndes of the mnlignaney. lost of the
undifferentiated carcinoma had inwasion of the stroma and fibmmuscular
tisgues compared with the well differentisted carcinomas, On the other
hand, the lymphatic involvement was more marked in the well differentiated
group than in the undifferentinted group., In addition, there wes a lot
of inflammatory celluler infiltration of the tumours, mostly polymorphs,

4 4 Discussion

Histolozic grading of carcinoma of the cervix has often been of

000/126



- 2B -
TARLE 4.4

Histo-pathologic classification in cases of Carcinomn

of the cervix.

Histopathology o, %
*Well Diff. Sq. Cell Ca. 72 65.2
+Poorly Diff, Sg. Cell Ca. BT 14.9
Undifferentiated Carcinoma 18 15.8
Adenocarcinoma of cervix T 6.1

Total 114 100.0

* Well differentiated squamous cell carcinoma

+ Poordy differentiated squamous ecell carcinoma,
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TABLE 4,5

Histopathologic classification in relation to clinoco-pathologic

staoge in women with Carcinoma of the cervix.

:0linico-pathologitc stage
Histopathology 1(a) | 1(») { 2 2(») | 3 | 4| Total
% Well diff. Sq. Cell. Ca. 0 5 15 19 |29 | 4 72
+ Poorly diff. Sq. Cell Ca, 0 1 4 i 2 3 17
Undifferentiated Carcinoma 6] 0 4 3 5 6 18
Adenocarcinoma of cervix 0 1 3 0 3 0 7
Total 0 7 26 29 39 |13 114

Clinico-pathologic stage Vs Histopathology:

X = 22,09 on 12 4f 0.08>P >0.025

* Well differentiated squamous cell carcinoma

+ Poorly differentiated squamous cell carcinoma
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special interest to physicians the world over, since the realisation
that a corrclation existed between the tumour morphology and prognosis
(Reagan et al, 1957; entz & Reagan, 1959; entz, 1961: Wentz % Louis,
1965; Finck & Denk, 1970; Sidhu et a2l, 1970). ¥ven broders (1926)
whose original classification wns bas:d on the degree of difflerentiation
exhibited by the neoplasm, attempted to modify his classifibation to
support such arclationship, especially for cervical caneer, Warren (1931),
using a modification of the classificrtion propose®) by Broders, atteﬁpted
to show & relationship betuveen tumour differengiction and metastatic
disease., Hence, it has thus beconme rou’c;ne {o. grade all cases of
cervical cancer on a histopathologic basis.

On the basis of the tumour morpholegy, two principal pathologic
entities were identified in thigSgMidy, crising from one or the other
of the two types of epithelid of the cervix, I'rom the strotified squamous
epitheliun of the cervix arose sjuamous cell carcinomz vhich accounted
for 93.9% of all the,6=ses. /And from the columar epithelium of the
endocervix was adgiecarcinora of the cervix, which accounted for 6,1% of
all the casesy/ )Therc was not a single case of the mized adono-squomous
form., Thig\#ssin contrast to Haggerd ct ol (1964) who frequently
demonsirated combinations of the squamous cell and sdenocarcinoma in
their Study, and believed that one ialignant process produced both
types of coreinoma,

The question of the degree of differentiation of carcinoma (of the
cervix) is of great sigificance in the asseasment of prognosis,
Althoug Lincll & Faansson (1952), and Brack et al (1956) have shown

lack of correlation between survival and the histologic type of cancer,
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Gilmour ¢t al (1949); !dller et al, (1959): Ventz & Reagan (1959);

Wentz (1961) end Ventz & Louis (1965) have all indicated a poorer
prognosis for the most undifferentiated tumowrs in any given stage of
anatomical involvement. Other factors which affect the prognosis
include not only the cell type ond the differentiation of the tumour
type, but also the age of the patient, the stage of the disease, the
frequency of lymph node metastasis as well 2e stromal-md parametrial
invasion (Sidm et al, 1970).

It was observed that wost of the wouen with the well differentiated
squamous carcinoma of the cervix in this studywwere above the age of
45 years as compared with the undifferentibted carcinema, VWhereas,
47.2% of the well differentiated sqiiyaus cell carcinom of the cervix
were below 45 years, 72.25 of theupdif forentinted carcincmms wers
below this age level, Even thugh these are not statistically
significant (P> 0,5) it is“telpting to speculate that cervical cancer
mnifesting itself before® the age of 45 icars is normlly more aggresive
than th:t occuring im older women., The factors that may 2ccount for this
difference ig mot=clear but these are worthy of further epidemiologic
study.

There, were many more older women (above 45 years) among tho patients
vith odeénocarcinonn of the cervix in this study, In addition, meny more
(57.1"/0) of them had been married twice or irre, as compared with the
. 56.1% of squamous cell carcinoma; and sore (57.1;'@() have had eight or
morc pregnancies, as compared with 22.2% of squamous cell carcinoma,
Bven though these figures are not statistically significent (P ) 0.5)

it ma; be that increasing age,' more frequent marriages and parity augment
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the probabilities, at least in negro populations, of a womn developing

adenocarcinomn of the cervix (Haggard et 2l, 1964). On the other hand,
the differences miy be due to the euase with which it spreads to the
lymph nodes (Jeffcoate, 196%), as well as its different etiology. .

The clinico-pathologic stage of the disease is vital in\ the
prognostic evaluation of cases of circinoma of the cervixs/ It is
generally appreciated that the five yoar survival in“gages of carcinoiz
of the cervix is dependent on the stuge of diseage/(Browne & licClure
Browne, 1964; Jeficoate, 1969). In the preschi study, there were 45,75
patients in stages 3 and 4, wilike in the Etwdy of Lawson ct al (1964)
where as many as 80k were in these latezatages. Nevertheless, there
were mony more (34.2%:) patients in's¥mge 3 than in any other stage.
This was in contrast to the studies of Wentz & Reagan (1959) and
Tentz (1961) where there were many more coses in stage 2 than in any
other stage. DIven though“ithe present study is an extension on that of
Lawson ¢t al (1964)4 thérc is no doubt that patients in this part of
the world still/report late into hospital.

Tost of Gthe™undif fercntinted carcinoin (61.1%) were seen at an
advenced 3thgé of the disease (Stages 3 and 4) in cantrast to the well
differentiated omes (45.8%). This could be explicable by the fact that
undifferentiated carcinoiwa of the cervix is iwore mlignant than the well
differentiated tjpes since stromal invasion is faster with the former
them with the latter (Sidhu et al, 1970).

The presence ofAlymph—node metastasis is one of the most significant
prognostic factors in carcinomn of cervix (Dobbie et al, 1962; Graham
et 21, 1962; lMitani et al, 1962; liasterson, 1963; Brunschwig & Barber,
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1966; and lorton & Lagassc, 1967). It has been pointed out (Mitani et al,
1562) that the prognosis is poorer if more than one lymph node catains
metastotic tumour. COthers (Sidhu et al, 1570) have confirmed this finding.
inalysis of other factors associated with lymph node metastasis, suggests
that inwasion of the lymphatics correlated well with the depth of invasion,
and could be of prognostic significence therefore. Compared.with this on
the other hand, invasion of blood vessels by the primary tumour was of
limited prognostic value, contrary to earlicr repetis \(Friedell & Parsons,
1962). This has been canfirmed by other studies ('Sidhu et al, 1970).

In this study, stromd invasion wag mowe-marked in the undif ferentiated
group then in others, while 1yuph-ncde metéistasis wos more merked in the
well differentiated carcinoma, It I8wpoS:ible that one of the reasons for
the relatively poor results of surgical treatuent of well differentiated
carcinome: of the cervix is the/frequency of lymph-node metastasis which is
said to be highest in thisNdsetologic grade (Botella Llusia et al, 1962;
Yogales & Botella Llugin,v1965). Paradoxically, in undifferentiated
(Grade III) corcimomi, of the cerviz, the lowest rate of lymph node
netastasis was(nébiced. This could account for the successful surgical
treatment of Whis grade of tumour ('Dobbie et ol, 1962; Bloufield et al,
1965; WAlter ct al, 1965; 5idhu ¢t al, 1970).

™he” value of corly deteetion, and thercfore, troatuent of carcinoma
of the cervix has newer been in doubt. It is generally agreed that
carcinom: of the cervix is unique in that it is perhaps the only cancer
of the female genital tract which con be detected before it becomes
invasive. The recent development of routine cytologic sereening of

populations with a completely normal apvearing cerviz has led to the
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diagnosis of many cases of very early concer (in-situ) before symptoma-

tology or overt pathologic abnommlities are apparent (Thomson et al, 1972),
Furthermore, the most comprehensive investig.tion of a patient with
cellular atypia hus included ccld monisztion as the ultimate procedure
necessary to establish a definitive histologic diagnosis, especially
in cases of in-situ carcinoma, Where the growth is clinically obvious,
however, biopsiecs (punch, ring or othcrwise) have been dewveloped.

In Ibadan, our preference has cdlways been multiple/punch biopsies
of the cervical squamo-colurmar junction, if elinieallly obvious, or
cone biopsy where the cervix is suspect on cytologic examination.
There wes no case of in-situ carcinoia scefi~in“the present study.
However, in a wider screening prograime~(Cjo & Adekunle, 1976), 0.16%
of the women in their study had con€)biopsies following "suspicious"
cytologic cxamination out of which 0,03: were found to have carcinome
in-situ or invasive carcingue\of the cerviz. Bven then, this figure
is mch less than in Eritain (lleLeren, 1963), Ugmda (Trussell et al,
1968), Barbados (Veillant et 2l, 1968), Japan (Kazumsa, 1969) and
Sweeden (Ringertz, 1969) where such studies have been undertaken,

This is probably 8ue to the limited scope of the prograime (screening
of FamilyPlamning and Gynaccologic patients only) rather than a
general ldck of awareness of the lesion,

Routine punch biopsy h:s been shown to have an accuracy of 94 to
9% (Dilts et al, 1964; Silbar & Woodruff, 1966; Kruitholz & Krapp, 1972).
Cytopathology has proved to be the best screening procedure of choice,
and various authors (Grif‘fiths et al, 1964; Anderson & Linton, 1967;

3ingleton & Rutledge, 1968; Hulka, 197C) have stressed the importance
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of conisation., However, many studies have demonstrated residual carcinoma,
in-gitu carcincma; or atypia in post conisation hysterectony specimens,
suggesting that the total extent of the disecse in 10-30f of the cases
was not demonstrated or eliminnted by the procedure (silbar & Woodruff,
1966; Singleton & Rutledge, 1968).

Conigation derends hospitalization and a general ancesthesia, and
is occasionally complicated by post operativec bleeding and Xate cervical
dysfunction., If procedures less traumatic than conisation can determine
accurately the preseace md exztent of the aeoplastie, process, the more
extensive operative procedure with its associated hazzards could he greatly
reduced (Christopherson et al, 1967; Sabotelle et al, 1969; Chamen &
Hollycock, 1971). Hence, the nced for a‘search for other investigative
techmiques.

Although the literature has,stressed the value of colposcopy as
an important diagmostic md lezs)y technique (Navratil et al, 1958),
there has becn no cmphagision its efficacy in this country.
It is important to sfress’ the accuracy of this as a diagnostic tool,
especizlly when Gomplémentary to other methods (Thomson et al, 1972).
Although thepersonncl trained to perform colposcopy zre not available
in many centrés, this is no justifiable excuze to continue to perform
a procedure that is hazzardous while the course of the diseasc progresses,
Such excuses were made over 25 petrs ogo to justify the lack of
cytopethologic studies, but certainly way not be acceptable z2s of today.

A plamned approach to the study of the patient with atypia of the
cervix on cytology would, to o« mnjor degree, eliminate the all too

common surgical ccnisation of the cervix which harbours invasive cancer.
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The latter situation is often the result of advice from the pathologist
who dirccts the investigative process by suggesting "conisation" since
"the patient has a Class IV smear®. The initial step in such n study

of atypia may not be conisation, hut colposcopy.

vs0/135



= 135 =

CHAPTER 5

SEROEPIDENIOLOGIC STUDIES OF HERPES TYPE 2 VIRUS
II7 IBADAX

5.1 Imtroduction

Since the initial observation by Dodd et al (1938) on gingivosto-
matitis as a frequent manifestation of primaryherpetic infection in
children, the distribution of herpes virus antibodies according to age
in various social groups has becn shown“by other workers (Rawls et al,
1969; Nahmias et al, 1970(c)). These 'studics have shown that in the
lower socio-cconomic populations, the incidence of herpes virus anti-
bodies rises fairly steeply up to 50-70% hetween the ages of 1 and 14
years, after which there is a more gradual increase approaching 100% by
late adulthood (Nahmiasset al, 1970(c)). Other workers have found that
the increase in~incidence after childhood is greatest during adolescent
and young adulthood (Snith et 21, 1967).

Until~$he distinction was made between Herpes type-1 (HP-1) and
Types 2 (#1-2) viruses, it wes generally assumwed that the postpubertal
incredse in antibodies was simply indicative of late acquisition of
the same herpetic infection found to be prevalent in children. Recent
serologic studies differentiating IiT-1 and HI-2 virus antibodies
(Dowdle et al, 1967; Ejercito et al, 1968; llalmias & Dowdle, 1968;

Rawls et al, 1968; Figucroa & Rawls, 1969; Pluumer et al, 1970;
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Geder & Skinner, 1971; Lowry et al, 1971; ilahmias et al, 197%d); Josey
et al, 1972; Jeansson et al, 1972) have contributed quite significantly
to our knowledge of Herpes virus infections and the distinctive
epideniologic features of the two types of Herpes virus Howinis, as
distinet from other human erpes viruses (Herpes Zoster, Hpatein Barr
Virus),

Herpes Type 1 (HI-1) viruses are associated primar}y with most
non-genital herpetic infections such as herpes labidlis, gingivosto-
matitis, kerato-conjunctivitis and encephalitis,\ Terpes type2 (mr-2)
viruses, on the other hand, are associated primarily with genital
infections in both males and females, However, this difference in
sites of infection is not absolute (iTaJxmias et al, 1968(b); Josey et
al, 1969; Nahmias et al, 1969(d):/Rawls et al, 1971).

In a sociologic study 6%, a froup of 239 individuals representing
all ages in a predominanfly)low socio-economic population (fahmias et al,
1970), it was found,=by the application of neutralisation test for
differentiation of herpes virus antibodies, that after the newborn age
group (0-6 mon’ths)ﬁ in which transplacental antibodies may be present,
HI-2 virus antibodies were present only in scra of individuzls beyond
the 2ge 0814 years. Similar results had been obtained earlier by
Rawls et al (1969) using kinetic neutralisation test. Thus, although
instances of HT-2 virus infection have been noticed in younger children,
some of whom admitted to sexual exposure (Nahmiss et al, 1962(b)), it
would appear that the infection involves, primarily, individuals
beyond the age of puberty.

Gince it has been shown that the genital region is the usual or
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natural habitat of HI-2 virus, it is essential that the manner in which
the virus is spread be positively established., The supposition that
genital herpes might be a venereal contagion dates back to the 19th
century (Mutfield, 1966), before 2 viral cauvsation of the infection
was recognised. It has been showm alse that the pre-dilection) of
genital herpes for the genitalis is a fundamental biologié eharacteristic
of micro-organisms having an essentially venereal mode™pf transwission
(Josey et al, 1972). It is widely accepted (CGardn€p % Yaufman, 1969;
Josey et al, 1969; Teokharov, 1969) that szeverdd, infectious diseases
other than the classical vencreal diseases &fe~transmitted through
sexual contact, These include Trichomomiasis, Hemophilus vaginalis
vaginitis and genital mycoplasmata.

Recently, with demonstration h#t genitzl herpes virus strains
are serologpically distinct froeaf those commonly affecting other sites,
a firm micro-biologic bagisNuws established for the camcept of venereal
mode of transmisuion f HP-2 virus (Hutfield, 1966; Josey et al, 1968;
tficid, 1968; Rgwlah\et al, 1971; Jozey et al, 1872; Duamas et al,
1972; Adelusi €t/al, 1975(b)). The overall incidence of FI-2 virus
antibodies $3{1léver socio-econouic groune was found to be of the order of
20-30% ({ahuias et al, 1969(d)), an incidence which is three to four
times hat for the higher socio-economic zroups (Rawls et al, 1971).
In some segments of the lower socio-econoizic population with
characteristically high rates of sexual proumiscuity, such as residents
of certain low income housing preojects (Conger et al, 1972), the incidence
of the virus was found to approach 50%, Of further epiderdiologic

significance was the finding of Rawls et al, (1969) that 545 of
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prostitutes studied had serologic evidence of prior HI-2 virus infection,
vhereas, Nahmias et al (1970) found that only one (2.9%) of 35 nuns had ’
serologzic evidence of the virus exposure. The above, no doubt, is in
support of the venercal mode of transmission of Hi-2 virus.

The question of the vencreal mode of transmission of HI-2 virus
is of theoretical significance in relation to the potential jthreat to
the foectus (aib et al, 1970; Nahmias et al, 1971; Nahmig8~et al, 1971(b))
and the neonate (Mahmias et al, 1967; Iahmias et alsy 7969(e): Nahmias
et al, 1970(d); Zavoral et al, 1970; Nahwizs et al} 1971; Nahmias et al,
(1971(b)) when this virus infects the rcprodudtive tract during pregnancy.
It is also of intercst in rclation to the \gefital Herpes— cervical cancer
ctiologic relationship hypothesis (Naib“et al, 1966; Josey et al, 1968;
Naib et al, 1969; Rawls et al, 19’69‘; jilelnicl % Rawls, 1970; Hahmias
et al, 1970; Spreecher-Goldbefger et al, 1570; Royston & Aurelian, 1970;
ahoias et al, 1970(b); Hahmigs et 21, 1971(b); Catalano & Jomson, 1971
Adelusi et al, 1975).,

In the present study, therefore, scroepidemiologic survey of the
prevalence of HI'Z2 *¥irus antibodies was undertalmn in different age and
social growsdoF the population, using the complement fixation test.

In addifien, serolozic evidence of the venercal wode of transmission of
the virte in Vigerians is prosented as determined by the complement
fixzation and immuno-fluorescence tests,

5.2 liaterials and lethods

5.2.1 Study Groups: The study groups included the following:
(a) One hundred healthy school children from a public school in

Ibadan.
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(b) One hundred and one gynaccologic patients who were seen in
the out-patients departrent of the Hospital with complaints
unrelated to cervical pathology.

(¢) One mmdred and two pregnant women attending Ante-natal cliniec
of the Hospital for routine care of normal pregnancy.
Gestational ages of' their pregnancics ranged from e’@ Lo 36 weeks,

(a) Frifty-five women who were known professional _fgr,oﬁ_ﬁfucs,
residing and earning thoir living by prostifution in hotels
and restaurants in Ibadan.

(e) Thirty male patients who were seen im-the Venereal Diseases
(V.D.) clinic of the Hospital with \élinical evidence of
gonococcal urethritis or sypliidisd

(f) As healthy controls, one Jmfidrcd md one healthy sympthomless
women who were seen if ihe Family Plenming Clinic of the
Hospital with problems/uwnacssociated with pelvic pathology were
chosen.

Serunm sarples werg~cellected from each individual in the study groups.

The collcction{of.Plood samples, separation and storage of sera were

as deseribedMin/ Chapter 3.

5.2.2 Yiwms Stock: Herpes type-2 (HI-2) virus (strain wnspecified) was
kindly supplicd through Professor Fabiyi of the Virus Research
Laboratory, University of Ibadan, by Ir. Vincent lMnroe
(licro-biological Associates, Bethesda, Maryland, U.5.A). It
has gone through several passages before being sent to Ibadan
in 14-196 (Fumen Adult Skin). It was further passaged in the

Virus Regearch Laboratory, Ibadan, in various cell lincs and
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different culture media before finally settling for monolayer
cultures of Vero (African Green Monkey Kidney) cells in Eagle's
(1955) linimal Essential Medium (IEN) supplemented with 10/
Fetal Calf Serum, hen the cell culture has become confluent, the
growth medium was replaced with maintenance medium (MELN  supplemented
with 3% Fetal Calf Serum). The 50% Tissue Culturc Iffective Dose
(TCID50) of the virus was then determined.

Determination of TCIDgg of Virug: The determimption of the 50%

Tissue Culture I fective Dose (TCIDgy) of the,Virus was by
harvesting the HI-2 virus infected vero‘eeclls with the aid of rubber
policeman when cells have shown evidgiee of cytopathic effect (CPE).
The cells were sonicated to break\these and release the virus
cantents, Titration of the{yirus from 10-1 through 1078 vas done,
using Hanks BSS solution as diluent., 0.2ml of each dilution was
then innoculated inté tissue culture tubes (of vero cells) containing
approximately 4 2-40° cells, using 4 tubes per dilution, The
innoculated thbes®were incubated at 37°C, and examined daily for

5 days tordeternine the 507 tissue culture infective dose (TCIDsO)
of thel ¥irts stock, using the Reed and Muench (1938) method,

5.2.3 Complement Fixation Tests: All the serum samples were coded and

(a)

tested blind, Complement fixation (CF) tests were performed in
plastic plates, using the modified unicro-titer technigue of

Sever (1962), and that of the Yale irbovirus Research Unit (YARU),

Sensitisation of Sheep Red Blood Cells: Sheep red blood cells

(SRBC) were used as complement fixation (CF) indicator for the study.
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The whole blood was collected in an anticoagulant (Alscver's
solution) and washed twice in saline and once in Vercnal
Buffer (pH., 7.2). The cells were then suspended as 4% solution
in veronal buffer and kept at 4°C until used. The Formla for
each of the situaticn is as followas:-

(i) Alsever's Sclution

Dextrose 20,58
fa C1 4.20z.
Citric Acid 0.55g.
Sodium Citrate 8.00g.
Distilled H,0 q.s. ad 1000 ul.

Sterilised by autoclaving fox 0 minutes at 10 lb, pressure,
(ii) Veronal Buffer (VB),

Oxoid CFT diluent tablet 1 tablet

Hot Distilled H) 100 ml,

(iii) Pormula for @xoid CFT diluent tablet

Barbitono grams per litie 0575
Sodiufi,Chloride 8,500
Magnesium Chloride 0.168
Cal.cium Chloride 0,028
Barbitone Soluble 0.185
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Titration of Complement: Fresh or reconstituted lyophilised

guinea pig serum was the source of complement for this study,
L4

This was diluted 1:30 and 8 master tubes were set up as shown

below:

Tube e, 1 2 3 4 5 6 7 8

1:30 complement 0.1 0.2 0.5 0.4 0,5 0.,r90.Y 0.8ml

Veronal Buffer 1.9 1.8 1.7 1.6 1.5 (TOh"1.3 1.2m1

Titration tubes were set up, and 0.2 ml{ofythe mixture was
transfered from each master tube ints, the corresponding
titration tube:

1 2/NA 4 5 6 7 .8

Complement 0.2 O\2~0,2 0,2 0.2 0.2 0.2 0,2mls
Veronal Buffer ON .1 0.1 0,1 0.1 0.1 0.1 0O,imls

Sensitised Cells 0.1 0.1 0.1 C.1 0,1 0,1 0.1 O,1mls

Mnal Vol, of 1:30
Complement in Ytube 0,01 0,02 0,03 0.04 0,05 0.06 0,07 0.08mls

The fitwation tubes were incubated at 37°C in waterbath
for 30 Minttes after vhich the titration was read. The tube
showing complete or almost complete hemolysis was taken as the
edd point comtaining 1 unit of complement. Tormla for
calculating the correct dilution to give two units of
complerent is «g follows:

Reciprocal of oripginal dilution of complement X 0.1 (Standard

Titration
Volume)

Twice amount of complement in tube

Titration of Hemolysin: Hemolysin, an anti-sheep red blood

—

cell serum, generally used to sensitise sheep red blood
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cells was used at 4 to 6 mean hemolytic doses (IHD). The

dilution of hemolysin was carried out as shown below:

Titration of Hemolysin

1 vol, neat 1 vol. of 1/10 2 vols. of 1/100
serum. 9 vols. 9 vols., of diluent 18 vols. of diluent
diluent (1/10) (1/100) (1/1000)
Vols, of
Master
Dilution 2 1 2 1 1 2 3 2. 8 1 1
Vols. V.B.
Diluent 0 4 O 1 3 7 0 1 2 3 2 3
Final
Dilution 1 1 1 1 1 1
0 T00 400 TO00 —2000 2000 5000
9 N 1 1 1 1
50 200 800 1500 2500 4000
Titration

1 volume of Hemolysin (Dilutions
1 volume 4% Sheep-Cells.

Ffom eachdilution, 1 volume of hemolysin was added to 1
volume of 4% SRBC and incubated at 37°C for 15 minutes. The
series 4:10 to 1:800 were removed to another rack and left to
stand-at room temperature (25°C) to observe agglutination., This
should not occur in 6HHD of hemolysin, and preferably should not
exceed 1:100 dilution of hemolysin,

To the series 1:1000 to 1:5000 was added 1 volume of diluent
and 1 volume of 1:10 complement and incubated at 37°C for 30
minutes. The highest dilution showing complete hemolysis was

taken as 1 MHD of hemolysin.
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The Test: Sera were diluted 1:4 with Veronal buffer (piH 7.2),

inactivated at 56°C for 30 minutes and further diluted in increa-
sing 2-fold dilutions. The antizen used in the study was the
undiluted HP-2 virus infected vero cells ('I‘CID5O = 10"2) which
had been sonicated prior to use, The sera were distributed into-
appropriate wells in plates with a microtiter droppexr (0,025 ml
per drop). One drop of complement containing 2 wnits was added
to each well. The antigen was then distributed irito the appropriate
wells. Positive and negative sera controls, were set up in all the
tests, inticomplementary controls, (serum’with diluent) were
also included for each serum. The'Complerent wnitage was
titrated in a final titration, alomg the test proper by adding
2 drops of complement fromforiginal master tubes to 1 drop of
diluent in each well,

The plates werd incubated at 37°C for 1'hour; and sensitised
SRBC were addedg-1 drop per well, The plates were re-incubated at
37°C for 30 Mminubes, shaking 2t 10 minute intervals. They were
then left™at 4OC overnight to allow cells to settle before
readifig/the tests. The reciprocal of serum dilution giving
4o (o hemolwsis) or 3+ (25% hemolysis) was taken as positive,

Readings of 2+ (50f hemclysis) and less were talen as negative.

5.2.4 Imupofluorescence Tests: The indirect method of staining was used.

(2)

Preparation of Smears: The HI-2 virus infected monclayer cultures

of vero cells were harvested when more than 754 of the cells have
shown CPE (TCIDy) = 10™°). Iarvesting was by stripping the

cells off the bottle with the aid of a rubber policeman. The
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cells were washed three times with phosphate buffered saline

6 cells

(pH 7.2) and the concentration adjusted to about 0.6 x 10
per ml in the solution, Dron smears of the suspended cells were
made on clean microscope . slides (size 75 x 25 mu, thickness
0.8 - 1,0 mnt)., The smears were air-dried, fixed in cold acetone
(400) for 10 minutes and stored in the cold (4°C) unbil wvsed.
(usually between 1 day and 2 weeks).

(b) Immunofluorescence Staining: Sera were sérially diluted with
phosphate buffered saline (PBS, pE 7.2) in 2-$61d step from
1:10 dilution. The smears wers washed in PBS for 10 minutes,
cleaned and then reacted with 2 drop®-ef the diluted sera for
30 minutes in a moist chamber. Aftér washing off excess sera,
smears were left in PBS for{10\minutes, cleaned again and
stained with 2 drops of/1:20"dilution of fluorescein isothio-
cyanate conjugated (#'ITG) goat anti-human globulin (Microbiolo-
gical Associategy-Bethesda, lMaryland, U.S.A.), for 30 minutes in
a moist chamber, “After washing off excess conjugated anti-serum,
the smearsiwvere left in PBS for 30 ninutes. These were cleaned,
nountéd Avith 90/ gl ycerine and sealed with nail vanish, Positive
and\négative sera controls as well as controls for non-specific
Staining by fluorescin were set up in all the tests.

(e) licroscopic Bxamination: The final preparation wes examined
within 12 hours with @ Reichart Fluorescent icroscope fitted
with an Osram HB 200 mercury vaepour lamp, The presence of anti body
wos recorded according to the degree of yellowish-green fluorescence

(mainly cytoplasmic) present in the cell. Scoring ranged from double
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positive (++) to negative (-) when compared with negative cantrol

smears stzined only with FITC goat anti human globulin, The titre

of serum was taken as the reciprocal of the dilution at which

fluorescence was not observed.

Phosphate Buifered Salinc: The composition of the Thésphate

Buffered Saline was as follows:-

(1)

(i1)

Stock Solution:

1.5 sodium chloride (10 x 0,%¢ NaCI).,

NaCl 8%, 6758.

Distilled H,0 gs. ad 4000 ml.

2.0l monobasic sodium phosplidte

Na 32P04H20 276.02 g

Distilled H20 gs.Nad 1000 ml,

Adjusting diluends for addition of cell suspensions
were preparedwby combining stock solutions of 0,15 M
NaCl-O.2M I'a, I{PO4 and 0,1517 1aCl-0,2H I-IaHZP04 as

showm~in the table of pH values,

Sglution a A

0.15 1 MaCl - 0.2M I-IazEPO4
0.5 H NaCl 100 ml,
2.0 It NaZH‘PO4 100 ml,
Distilled Water 800 ml.
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(ii1) Solution B

0.15 ¥ NaCl - 0.2M NaHyPO 4
0,15 il NaCl 100 ml.
2,0 I HaH,P0, 100 ml,
Distilled water 800 ml.

(iv) Phosphate Buffered Saline (PB3) pH 7.2

72.0 nl of solution 4 plus 28.0 ml of solution B,

Phosphate Buffered Saline fPBS} of different-pH,

Tables of Values

Final pH Solution A Solution B
0.15M NaCl 0.15H NaCl
0.2 FayHROy 0,2 NaHpFOy
5.75 3,0 ml 97.0 ml
6.00 12.3 87.5
6.20 22.0 78.0
6.40 32.0 68.0
6.60 45.0 55.0
6.80 55.0 45.0
7.00 64.0 36,0
20 72.0 28,0
7.40 79.0 21.0

5.2.5 Determipation of "Cut—off" points:
Based on the fact that HT-2 virus antibodies meutralise HI-2
better than IT-1 vimses (Roizman et al, 1970), the determina-
tion of "cut-off" points for the presence of "significant"
-2 virus antibodies was made at the titre where 8ignificant
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differcnces occured between the carcinoma cases and controls,
when the cumuletive distribution of antibody titres wus calculated.
More often, this titre corresponded with the peak of amtibody titres

in the carcinoma groups.

5.3 Results

5.3.1 Antibodies by CIFT:

The distribution of HI-2 virus antibodies by pitré as assayed
with complement fixzation test (CFT) in the variods'groups studied is
shown in Figure 5.1. On the whole, titres vewied 'from less than 1:4
to 1:64 and there was no significant (P> 0525) association in the
distribution of antibodics and study groups (Table 5.1).

When the cummulative distributien of the positive sera was
determined (Table 5.2), it was“fouud that the pros titues and male
patients attending the venerefl diseases clinic showed higher antibody
titres, especially from tidére of 1:8 and above when compared with
pregnant women, patients® attending the gynecology clinie, school ,
ghildren and healthy controls.

Using ,thetitre of1:8, thercfore, as a cut-off point, Table 5.3
shows the \nuwgber in cach group showing nsignificant positive reaction
for 7131‘72 virus antihodies according to age groups. The age distribution
amon sy ihc prostituce could not be determined as data on this were not
available, IHowever, excluding the prostitutes, it wms found that
antibodies were absent in all the sera frowm individuals below the age
of 10 years. Of the 3 positive antibody reaction in the age group
11-15 years (who were among the school clhildren) the sera were from
two girls each 14 years old and the third was 15 years old., Then there
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Figure 5.1

Distribution of Herpcs Type=2 antibodics nssayed

by CFT in sera of groups of patients and healthy controls.

Distribution of Herpes Type- 2 antibodies in sera of
the groups of patients in the study by CFT.

(i) School children (i) Healthy controls

Percentage
$ 3 8§ 3883% 8

(i#) Pregnant women (iv) Non- malignant Gyne
Patients

Percentage

=i £ 2§

(v) Prostitutes (vi) V.D (Males)

Percentage
N
s 38589

Titre (1:X).
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TABLE 5,1
HP-2 virus antibodies assayed by CI'T in various study

groups in Ibadan,

Study groups

Hl= 2 antibody | School Gyncc.* Pres,t | Profdisg V.D. % Healthy
Titre (1:X%) Children| paticnta) women tutesh | (males) controls
< 4 91 51 53 25 10 59
4 6 21 23 5 6 15
38 3 16 16 10 8 13
16 0 11 3 9 5 8
32 0 3 2 5 1 4
64 0 0 0 19 0 2
‘fotal M0 102 102 55 30 101

Jtudy Groups Vs HI-2 antibody titre:

X2 = 22,41 on 20 4f P>0.25

* Gynecology Clinic patients
+ Pregnant women

x Venereal Discasca (male) patients
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TABLE 5.2

Cummulative distribution of antibody titre in eaeh group

showing positive reaction up to stated titre by €.F,T.

Study groups

H-2 antibody School Gynecology Pregnant &l Healthy
Titre (1:X) children patients women Prostitutes v.D. (Zales) controls
No. % To. % |llo. %9 |No. % No. % [No. %

< 4 100 100.0 102 100.0 |102 4 100.0 |55 100.0 30 100.0 {101 100,0

4 9 g.C 51 500N 49 48.0 | 30 4e5 20 66.7| 42 41.6

8 3 3.0 30 29.4 | 26 25.5 | 25 45.5 14 46.7| 27 26.7

16 0 0.0 14 1%.7 1 10 19.8 | 15 27.3 6 20.0| 14 13.9

-1 0 0.0 3 2.9 2 2,01 6 10.9 1 3.3 6 5.9

64+ 0 0.0 0 0.0 0 0.0} 1 1.8 0 0.0y 2 2.0

*Venereal Diseases (Izle) Patients

)
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TABLE 5.3

hge distribution in each group showing significdnt
levels of HT-2 virus antibodics by CFT.

(Titre 1:8 and above)

3chool Gynccology Pregnont * Healthy
children patients women Prostitutes | V.D.(lles) | controls
Age groups
Years) Posi- Posi- Topin Posi- Posi- Posi-

Total tive Total tive | Total _tiwel | Total +tive | Total +tive |[Total tive

1 -5 15 0 0 0 0 0 ? 2 0 0 0 0
6 -10 45 0 0 0 0 C ? ? 0 0 0 0
11 - 15 40 3 0 0 0 0 ? ? 0 0 0 0
16 - 25 0 0 11 3 1" 4 ? ? 6 2 2 0
26 - 35 0 0 R 9 4 " ? 2 17 9 32 11
36 - 45 0 0 42 13 26 5 ? ? 7 3 50 13
46 ~ 55 0 6} 14 4 24 6 ? ? 0 0 17 3
>55 0 0 3 1 0 0 ? g 0 0 0 0
Total 100 3 102 30 102 26 55 25 30 14 | 101 27

? = Agc not deteriined

| Y N WY

LATTRE ) |

Ehony Ly,
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was a rapid increase in the incidence of antibodies between the ages
of 16 and 25 years after which there was only a slight increase with
a peak in the age group 26-35 years (Table 5.4)., However, on the
whole, only 22,9 of the study groups shoved significant HI-2 virus
antibody (titre abovels8) by CFI.

Table 5.5 shows that HT-2 virus antibodies were pregent above
a titre of 1:8 in 25 (45.5%) of 55 prostitutes and 14 (86:75) of 30
mle patients attending the Venereal Diseases Clinic{wherecas the
antibodies were present in only 27 (26.7%) of 101 Healthy controls,
26 (25.5%) of 102 normal pregnont wouen, 30 (29.4%) of 102 gynaecolo-
gic patients and 3 (3.00) of 100 school children. The percent positive
among the prostitutes and the Venereal\Diseases Clinic patients is
significantly (P4 0,05) higher tidn~for the other groups.

fven when the presence/tf significant antibody level was deter-
mined at a higher titre of1:16 (Table 5.6), the findings were still
similar, showing that<-bhe prostitutes and V.D, (male) patients differ
significantly (P¢ 0%00") from thc healthy controls and the others by
having higher #-2-¥irus antibodics,

5.3.2 Antibodies by Imiunofluorescence method:

Uging~immmofluorescence tecklmique for the determination of the
Hi-2yirus antibodies in the gera of prostitutes and healthy controls,
it was found that antibodies were vresent in all subjects up to a
titre of 1:20. The distribution of HI-2 virus antibody varied from
a titre of 1:40 to 1:2560 (Table 5.7) and there was a significant
association between titre level and patient group (P< 0.001). ‘“here

was only one peak at & titre of 1:80 among the healthy controls whereas
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TABLE 5.4

Age distribution in 211 groups showing significant
HP-2 virus antibodice by C, I, T.
(Titre 1:8 and above)

Age groups Total o, ¥* Wo. *

( Years) Tcated significapsh %
= 5 15 0 0

6 - 10 45 o 0
11 - 15 40 ! p 7.5
16 = 25 30 9 30.0
26 = 35 122 40 32.9
36 - 45 125 34 27.2
46 - 55 55 13 23.6

> 55 3 1 3343
Total 435 100 22, %

* Excluding the Prostitutes vhose ages were not
determined.
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TAELE 5.5

Humber of subjcets in cach group showing

positive reaction 2t titre 1:8 and albove by C.P.T.

Study sroups

I School | Gynue.* | Preg.+ V.D.x Healthy
Titre children| patients| women| Prostitutes| (lalcs) | controls
Positive 3 30 26 25 14 27
llegative 97 72 76 30 16 74
Total 100 102 102 55 30 101
% Positive 3.0 29.4 25.5 45.5 46,7 26.7
1

Prostitupesss V,D.(liales) Vs Other study groups:

x> = 46.14 on 5 d4f P<0.05
* Gynecology Clinic Patients

+ Pregnant women.

x Vencreal diccascs (mele) patients.
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TABLE 5.6

Humber of subjects in cach group showing positive

reactions at titre 1:16 end above by C.F,T.

Study group

School | Gynae.* reg.t VD x | Healthy
Titre children| patients! women | Prostituted (Heles) | controls
Positive 0 14 10 15 6 14
Hegative 100 88 92 40 24 87
Total 100 102 | 102 55 30 101
% Positive 0.0 13.7 943 27.3 20.0 13.9

Prostitutes + V.D.((m¥lés) Vs Other study groups:

x> =/.60 on 5 df P<0.001

# Gynccology Clinic patients

+ Pregnant woien

x Venercal Discascs (Ikle) Paticnts,
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TAHLE 5.7

Distribution of HT-2 antibodies assayed by Immunofluorezcence

test in Prostitutes and controls.

Study/Zroups
HI'-2 antibody #
Titre (1:X) Prostitutes Controls
£ 40 0 0
40 6 3
80 7 19
160 4 10
320 5 8
640 10 6
1280 6 0
2560+ 4 0
Total 42 45

¥ Fronm the Healthy controls,

Study Groups Vs HI-2 antibody titre:

¥ = 21.39 on 6 df P& 0.001
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Figurc 5,2

Distribution of Herpes Typce—2 virus antibodics
assayed by Immnmofluorczcence Tests in sera of Prostitutes

and Henlthy controls,

Distribution of Herpes Type-2 virus antibodies
in sera of Prostitutes and Healthy Controls
by The Immunofluorescence Test.

50-

40+
30+

20-

Percentage

10+

<40 40 80 160 320 640 1280 2560
Titre (1:X)

Prostitutes

4 Healthy controls
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there werc two peaks among the prostitutes, a lower one at a titre
of 1:80 and a second (higher) peak at a titre of 1:640 (Fiz. 5.2).

When the cummulative distribution of the positive titres, using
the immunofluorescence technique, is determined (Table 5.8), it was
found that the prostitutes showed higher antibody titres, especially
from 1:320 and above as compared with controls. Using th€)titre of
1:640 which was the second peak in the titre of antibody among the
prostitutes, as the cut-off point for significant an%ibody levels, it
was found that HI-2 virus antibodies were presenth\above this titre in
20 (47.6%) of 42 prostitutes whereas, thege ®ere present in only 5 (11.1%)
of healthy controls (Table 5,9). The différence was statistically
significant (0.005¢ P<0,001).

Even when the presence of @ignificant HI-2 virus antibodies was
determined at a lower titre 4f 1:320, which was the level at which
difference became ncticeable jbetween the prostitutes and controls, the
results obtained were=still similar, (Table 5.10) showing once again
the significant diPferenee(P< 0.001) in the antibody levels among the
prostitutes ap@)healthy controls.

5.4 Discussion

#lthough Herpes virus Hominis (IVH) was long regarded as antige-
nicall y homogeneous, imunclogic analysis of strains isolated from a
large number of patients has shown that there are two major serotypes:
Type-1 (HD~1) and Type-2 (HI-2) viruses. The important observation was
made by Nahmias and his co-vorkers (Vahwias et al, 1967(b); Dowdle et al,
1967; Nahnias & Dowdle, 1968) that FI-2 virus strains were most often

associated with genital infections.
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TABLE 5.8

Cumimlative distribution of antibody titre

in Prostitutes and Iealthy controls showing positiva

rcaction up to the stated titre by Immunofluorescence tost.

. Study groups

HP-2 antibody

mitre (1:X) Trostitutea Heclthy controls
4 40 Wo. % | No. %

40 42 100.0 | 45 100.0

80 36 85.7 | 42 93.3

160 2y 69.0 | 23 42.2

320 25 59.5 | 13 28.9

640 20 4T7.6 5 Ll 55
1280 10 25.8 0 0
25604 4 9.5 0 0
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TAZLE 5.9

Humber of subjects among Prostitutes and Controls
showing positive rccetions at titre. of 1:640 and

above by Imnunofluoresceuce,

study groups

Titre Prostitutes Healthy Controi;;
Positive 20 5
Hogative 22 40
Total 42 45
% Positivcl 473G 1.1

Progstitutes Ve Healthy controls:

¥ = 14,14 on 14f PO0,001
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TAELE 5,10

Mumber of subjccts among Prostitutes and Controls

showing positive reocction at titre of 1:320 and abovg

by Imunofluorescence,

Study groups
Titre Proati tutes Healthy Controls
Positive 25 13
Negntive 17 52
‘ﬁ—“ -—
Total A2 45
% Positive 59.5 28.9

Progtitutes Vs Healthy Controls:

2

X = 8,29 on 1 af 0.,005% Py 0,001
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Apart from the differences in the anatomic site of infection,
the two serotypes of Herpes virus Hominis have been found to differ
in their virulence for experimental animals (Plummer & Hockett, 1966;
Alford et al, 1967; Nahmias & Dowdle, 1968; Flumer et al, 1968;
Figueroa & Rawls, 1969), and their behaviour in embryomated eggs
(Hahmias et al, 1968(d); Couch & FNahmias, 1969) and cell /Galtures
(Rawls et al, 1963; Ljercito et al, 1668; Figueroa & Rawls, 1969;
Stubbs et al, 1971), They also differ in {heir hiochemical and
biophysical properties (Goodheart et al, 1968; Schrartz 2 Roizman, 1969;
Gerder & Skinner, 1971; Rateliffe, 1971; Docherty et al, 1971; Thoules
& Skimmer, 1971). Recent studies differeptiating IT-1 and ET-2 virus
antibodies (Nahmias et al, 1969; Lowxywt al, 1971; Nahmias et al, 1971(d)-
Josey ot al, 1972; Jeansson et gl/)972; Sim & Vatson, 1973), have
contributed significantly tof our knowledge of Herpes Virus infections
and the distinctive epidemiologic festures of the two tipes of Herpes
Viruses.,

The distribution’ of HI-2 virus in variocus age groups has been
studied by seyeralvworkers, using various modifications of the
neutralisafidn,and complenment fixation tests (Smith et al, 1967; Rawls
et al,, 1969} ifahmias et al, 1970(c); Royston & Aurelian, 1970). The
disteibution of HI-2 virus antibodies as determined by CFT in this
study was similar tc¢ that found by other workers for the lower socio-
econoinic classes., Antibodies to the virus were not found in any group
below the age of 14 years (11-15 age gmup). This is in consonant with
the findings of Rawls et al (1969), who found antibodies in the age group

13=-16 years.
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However, the ecarliest age of detection of HI-2 virus antibodies in
this study was lower than in the findings of Nahmias et al (1970) where
the earliest incidence was in the age group 15-19 years, and_Royston
& hurclian (1970) where the carlicst incidence wns in the age group
15-24 years. This differences in the age of onset of HP-2 virus infection
and the percentages of those pogsitive for HI-2 virus anti’bedies in each
cge group in this study and those of others (Rawls et al,™1969; Nahmias
et al, 1970; Royston & Aurelian, 1970), could be due “to the fact that the
Nigerian population studied is genuinely differen® from the populations
studied elsewhere, especially with regerds toncoital practice. On the
other hand, the differences may be due to/the different methods adopted
in the tests, as well as the interpectaiions ziven to the results in
each study.

The percentage in eachége group with significant HI-2 virus anti-
bodies was in the rengc of 20 to 30, with gradual rise from the 16-25
year age group to a poak ot the 26-35 year age group. After this, there
was a fall., The xanid incresse in the proportion of persons with anti-
bodies betweed agés 16 and 35, and the relative stable proportions of
people positivé thereafter is compatible with an increased susceptibility
to infecti on during adolescence ond early adulthood. The number of sera
cxamined, hovever, may not be large enough to conclude statistically
that the appearance of antibodies in the different age groups is as
depicted in the study. However, if this represents the true occurence of
antibody, the sexunl habbits of the different age groups could also
account for the rapid acquisition of amtibody in the second decade of

life.
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Serologic evidence of the venereal mode of trunsmission of HT-2 virus:

The question of the mamner in vhich HI-2 virus strains are spread
hes always been one of importznceg, especizlly when one considers the
potential threat to the fetus (Naib et al, 1970} lahmias et al, 1971;
Falhiias et al, 1971 (b)) and the nconate (Fahmias et al, 1967; Ndhuias
et al, 1969(e); Nahmias et al, 1970(d); Zavoral et al, 197Q; Nahmias
et al, 1971; Nahmias et al, 19T (b)) when this virus infects the
reproductive tract during pregnanc y. A possible etidlozic role of
the virus in cervical dysplasia and carcinoma has, &lso been suggested
(Mail et al, 1966; Josey ¢t al, 1968; Naib &% al, 1969; Rewls et al,
1969; lielnick & Rawls, 1970; Vahmias et alj=~1970; Nahmias et al, 1971 (b);
Adelusi et al, 1975).

In some instances, genitald hexpetic infections may lead to
complications such as urethpdl stricture, labial fusion and lymphatic
suppuration (Hutfield, 1968)) IT-2 virus his been found in some cnses
of peningitic and asgending nyelitis (Wahmias, 1972). Of particular
theorctical interest I the virus infection in relation to the genital
herpes - cervi€al~cancer hypothesis which supposes that both conditions
ere veneredlly,icquired (Josey et al, 1968; Rawls et al, 1969).

The feeling that genital herpes mizht be venereally transmitted
hasslonug been suspccted (Hutficld, 1966) although it was not until
recentl y, wvith the demonstration that genitnl herpes virus strains are
serologicall; distinet from those cormonly affecting other sites
(Josey et al, 1972; Jeansson et al, 1972) that a fim microbiologic
basis was established for the concept (Josey et al, 1968; Rawls ct al,

1971; Duenas et al, 1972; Adclusi et al, 1975(b)).
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In the present study, using both complement fixation and
immmnofluorescence tests, it wms demonztrated that higher HT-2 virus
antibody levels were prevelent among pros titutes than healthy controls.
Prostitutes are women regarded as promiscuous in this environment by
their cxposurs to frequent intercourse and with multiple mle partners,
Higher antibody levels were also prevalent among venereal)distases
clinic (male) patients vho are kmowm to patronise theserwoumen more
frequently.

In a study of the United States armed forces’ personal in Japan,
Barile et al (1_962) offered evidence for tho, venereal mode of transmission
of HI-2 virus by showing that all their ‘\patients with penile herpes
adnitted to rccent sexucl exposurcy. wheteos, the virus could not be
demonstrated in other patients whoYhad abstained from sexual intercourse
for a minimm of 30 days pxior to examination, Similarly, Fahmias
et al (1969) found that 7 of) 8 female contacts of 7 males with penile
herpes had evidence, 6f current genital HI-2 virus infection. Other
workers (3lavin &'Gavitt, 1946) have reported occasional instances of the
genital herpeS )in“sexual contacts of infected consorts, md experimental
studies irfN\ghimals (Nahmias et :_11,1967(b))}nve provided further evidence
to suppert this concept of venereal mode of transiission.

Jn this study, there was no attempt - at guestioning the school
children as regerds sexual intercourse, most cspeciall , those three
girls around puberty who were found to have significant HI-2 virus
mntibodics, However, since it has been shown that the virus antibodies
appear in the population usually at an age when sexual activity begins

(Rawls et al, 1968(b)), this possibility cammot be ruled out here too.
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However, it should be noted that HI-2 virus infections have also been
known to occasionall y infect children of younger age groups (Mahmias
et al, 1968(b)). It would not be surprising, therefore, to find
occasional individuals below the age of puberty with the IT-2 virus
anti bodies,

Comparing the prostitutcs and V,D. (mle) patientgwith the other
eroups of women, especizlly the non-rpalignant gynecologie” patiente and
the pregnant women, whko are generally of the samgwafe groups as the
prostitutes, it was found that the prevalence of “\HI'-2 virus antibodies
among the V,D.(male) patients and prostituids was much higher than in
those of the latter two. A4ll the study \wrdups were of comparable age
groups and are meinly from the lowex Setio-econowic sector of the
population. The only major differénce between them was the sexual
promiscuity of the former a8 eompared with the latéer, The data
presented here therefore\tenls to lend further weight to the concept
of venereal mode of /fF¥amsmission of HI-2 virus.

The incidgact, of other venereal discascs such as gonococcal
urethritis id proStitutes in this cnvironment was 17% as compared with
5. in the\@éne'ral populace (Osoba, 1970). Its incidence among the
primamyacceptors in the fanmily plamming clinic (onifade & Osoba, 1972)
was ‘T It therefore follows from the result of the present study that
the prevalence of HI-2 virus antibodies in the prostitutes and V.D.
patients follow very closely, the pattern of venereal diseasecs among these
patients as compared i th controls. This can only go further to support
the concept of venercal mode of transmission of HI-2 virus infection,

Other studies (Beilby et al, 1968; Jeansson & lin, 1971; Nehnias
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et al, 1973) have demonstrated significant associction of genital
herpes with other venereal infections. In the study of Beilby et al,
(1968), 7 of 8 women with asymptometic cervical herpes had gonorrheal
infection, 2 had trichomoniasis, one had genital warts and one had
pediculosis pubis. In a group of 80 female venercal diseasgs clinic
patients with bacteriologically confirmed gonorrhca studied by
Nahmias et al (1973), 5% had positive viral culturégyfor HI-2
virus.

Similarly, Cederqvist et al (1970), in a study of 100Sweedish
wonen complaining of vaginal discherge detected HI-2 virus cytologically
in 11, with virologic coafirmation in 5.\ /%he incidence of trichomoniasis
and gonorrhea in those with the virus“was almost twice that of the entire
group. Amstey & Balduzzi (1970) in another study of 15 women with
cytologically conformed HT=-2 yirus infection, found 7 cases of gonorrhea,
one of syphilis, and one (of pediculosis pubis. Rawls et al (1971), in
a study of 52 cases pf-genital herpes among o higher socio-economic
population =nd 69 ‘eas€s anong a lower socio—economic group in Ibuston,
found an assofdintion with trichomoniasis, Hemophilus vaginalis wveginitis,
gonorrhea And condylomta acuminata; and the study of Dickie (1969)
showed, similar findiangs., All these would tend to support the concept
that dT-2 virus is a vencreal contuagion,

HT-2 antibody in premant wonen

It is pertinent here to compare the finding of HI-2 virus antibody
in pregnant women in this study with thoze of other workers, especially
when recent reports indicate that motornal MI-2 virus infection during

early and mid-pregnancy may carry the risk of fetal death or serious fetal
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mal formation (South et al, 1969). In the present study, the prevalence
0f HI-2 virus antibodics among the pregnant women (25.5%6) were found to
be very much similar to that among the healthy controls (26.7%). This
is in contrast to the findings of the studies in the United States
(Vg et al, 1970; Nehmias et al, 1971) vhere genital herpes have been
shown to be about three timeas commoner in pregnant women tham=in the
remainder of the population.

It is difficult to account for thig difference dn/dhe study here
and those in the United States. It was not showmj for example, that
hormonal effects predispose the genital organs towprovide ideal ground
for HT-2 virus replication in pregnont women in the United States, as
this would have been equall y menifested|in) the pregnant women here.

The question of racial difference would be difficult to postulate either
(Wynder et al, 1954; Singer & Sharman, 1969). However. the difference
in HT=-2 virus antibodice befwdens the pregnant women in this study and
in the United States may be due to differences in customs which may
influence attitude t¢ intercourse during pregnancy (and hence, HI-2
virus transmission Vs

From ald the foregoing thereforc, it can be concluded that the
appearan cg~of\ HI-2 virus antibody in the population ot an age when sexual
activity~has been knowm to co: mence (Parker & Banatvala, 1967), and
as hodobecn confirmed here by the presciuce of virus antibodies in the
age group 11-15 years, is in support of the wvenereal mode of transmission
of HI'-2 virus. Similarly, the demonstration cof higher percentage of
prostitutes and V.D. petients with HIP-2 virus antibodies in this and
other studies (Rawls et al, 1971; Duemas ct al, 1972; Adelusi et al, (1975(b))

only goes further to support the concept of venereal transmis:ion of the virus
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CHAPTER 6

TiZUNOVIROLOGIC STUDIuS OF CARCINCIA OF CERVIX UTERI
Ii THADET

6.1 Introduction

The scarch for the cause or cousces of cervical cancér has led to
the implication of a wvenereally transmissible viru@,/= This followed the
obscrvation of cellular changes suggestive of viral infection during
cytologic screening of women for evidence ofimalignancy (Varga &
Browell, 1960; Frost, 1961; Kotcher ct &b, \1962; Terris ct al, 1967;
Srith £ Jenkins, 1669), It was Slavins~& Gavett, (1946); Stein &

Longo, (1963); lligogosyan % 15118 (1965) Yen et al, (1965); however,
who made the correlation of these cetlular changes to a herpetic
lesion,

Over the past twé, decades, a strain of herpes simplex virus,
antigenically and (bielogicall y distinct {rom the Herpes Simplez virus
associnted witINeTPTl lesions was isolated from smegrc szmples and cerviecal
legsions, and\ deSimated Genital Ierpes or Herpes Type-2 (m -2) virus
(Barile Bt'ml, 1962; EBjercito et al, 1968; liahnizs & Dowdle, 1968;

Rawdks cjit al, 1968; PFiguero.. & Rawls, 1969; Plummer ¢t al, 1970; Geder

& Skinner, 197i; Lowry et al, 1971; Nahmias et al, 1971(d); Jeansson,
1972; Josey ct al, 1972). This virus h:s now becn shown to be
venereally transmitted (Hutfield, 1967: 1968; Nahmias ot al, 1968;
Rawls et al, 1968; Nahmias ct al, 1969; Rawls et al, 1971; Duenas et al,

1972; Adelusi et al, 1975(b)).
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The first suggestion of a rclationship between HI-2 virus and
cervical cancer was made by Naib et al, (1966), when some of their
patients who had biopsies of the cervix taken 1 to 6 weeks after the
initial cytologic diagnosis of Herpes genitalis showed histologic
evidence of acute cervicitis, squanous a~typic and in-situ coarecinona,

The high incidence of atypia or in~situ coarcinoia in cases yitre
cytologic studies showed herpetic cellular chongen, prompiedstheir
suggestion that either & pre-ezisting cervical atypisiinwites a
secondary viral infection or that genitel herpes virug infections have
oncogenic potentiality for the cerviz,

Subsequently, however, other studies bayd been conducted to substan-
tiate this association by showing that @atients with pre-invasive and
invasive carcinoma of the cervix ha¥e © signilicantly higher arevalence
of HI-2 virus antihody than ma fchedhcontrol populations, thereby
suggesting a causc md effegt wlationship (Josey et al, 1968; Rawls
et al, 1968(b); Naidb et_al, 1969; Nahmias et al, 1969(b); Rawls et al,
1969; Nahmias et al,19%0; Nahuias et al, 1970(b); Aurelian ot 21, 1970;
ielnick & Rauls, 19708 Centifanto et al, 197 ; Plwmer & lasterson, 1971;
Rawls et al, £970% Rawls ct al, 1970(b); Royston & turelian, 1970;
3preecher«Goddberger ¢t al, 1970; lahidias ot al, 1971(b); Catalano &
Jomsopy 1971 ; Skinrer et al, 1971; Rawls et al, 1973; Adelusi et =1, 1975) .

The relationship between HI-2 virus infection ond subsecuent
neoplastic change in the cervix has boen o subject of speculation, since
the associztion has so foar been bascd on circumstantiesl evidence. There
is therefore need o establish :ore dircet evidence that HI-2 virus is

an etiologic factor or co-factor in carcinoma of the cervix by detecting
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the FTP-2 virus or viral genome in neoplasiic cells. The basis for this
type of investigation is the comcept that the norwal cervix contains a
definite component of antigens (Hollinshezd et al, 1972; Frenlkel ot ~l ’
1972), md the metamorphosis which occurs in the cervical tissue as
it progresses frou the normal, through a dysplastic state and darcinoma
in situ, to iavasive carcinona right be accompanied by the décoguisition
of new antigenic substances (Fox, 1957; Richart, 1967; Rithort & Bo.rrén,
1969; Hall & Welton, 1968; Johnson et al, 1968; Bary®n % Richart, 1971;
Hulka & Kuppor, 1971), which nay be molated to an infective agent.

On the basis of this, Royston & Aurclian.(4970) demonstrated
HI-2 virus antigens by immunofluorescence iw cxfoliated cclls from
patients with cervical carcinoma. Ingeorrast, no similar antigens
were detected in exfolicted cells €x0i horiual patients. Recently, other
workers have further demonstrafzd the presence of HP-2 related, associated.
or induced antigens only in\pafients with cnrcinoma of the cervix
(aurelian et al, 1971; Aur«;]ianvet al, 1973; furelian et al, 1973(b);
Feorino & Palmer, 197%; Gall et al, 1973).

Indeed, Aureliad ot al (1971) succseded in isolating from a line of
cervicel tumbuf eclls, o virus identical to -2 with respect to two
biologic properties (plaque morphology and nicro‘!itbule formtion in
infected\ Hip~2 cells) and immunologic speciricity (as deterrined by
imumofluorescence and neutralisation tests). lore recently, Chang et al
(1974) detected HT-2 virus antisens in human cervieal cancer by anti-
complement immunofluoresceace studies, The finding of HI-2 virus or
[T-2 virus related or induced mmtigens in human cerviecal cancer,

including thot in which Irenkel et al (1972) found cancer possessing
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HT-2 virus genome, provides furthcr evidence of the close associction
between the virus infection and ite oncogenic potential regarding the
human cervix,

Carcinoua of the cervix is very cormon in Ibadan, Infact, this has
been found to be by far the conmonest Terple realignancy in this
environment (Edington & Iiaclean, 1965). The cause of the higiincidence
of carcinoma of the cervix in this arca is not lmown. Oral “Herpes Simplex
Virus is common in Ibadan (Febiyi, 1972). To date, there-has been no
studies on the prevalence of H'-2 virus antibodies\ia/this environaant,
nor on its relationship, if any, to cervical ecarcivuia,

Since a further direct evidence of a €pecific virus etiology of the
tumour would be strengthened if (o) thesame virus is associated with
the tumour in diffdrent geogr-phic MreAs all over the world, and (b) the
virus is unassociated with other siwmilar tumours in the same locality,
the present study has been desighcd to exaomine the prevalence of HI-2
virug antibody in Nigerigas who are known to have pre-invasive and
invesive cervical coacemes rell as those who have squamous cell
carcinom: at sites Qther than the cerviz, and other pelvie and extra
pelvic mlipngneids, to deterrine whether these pationts show any
difi erencein\the prevalence and titre of IT-2 virus antibody when
comparc@ with healthy cantrols., The HF-2 virus antibody status of
carcinefa of the cervix patients vere corrclated with the grade and
stage of the disease, as well as the histolozic type of tumour, In
addition, attempts were made to demonstratc the presence of HI-2 virus
antigens in exfoliated cervical cells from women with cervieal neoplasia,

and normal healthy controls.
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6.2 IMaterials and Methods

Study Grouns: The study groups were mde up of the following:

One hwndred and fourteen woiecn who were secn in the Department
of Gynaecology (U.C.H.,) as described in Chapter 3.

Thirty-six women wiﬁh clinical md histclogic diagnosis of
cervicitis, cervicel erosion or vaginal warts (Cond ylemta
acuminata) as described in Chapter 3.

As controls, one hundred and sixz women attending”the Family
Planning Clinic of the Hospital were choseny, “Phese have no
complaints associated with pelvic pathologye

Forty male and fewalc patients seen(in ‘the hospital with
nistologic diagnosis of squauocusicell carcinoma at sites

other than the cervixz, Theg® ilicluded carcinoma of the
ILsophagus, Larynx, Bronghus,\Palate, laxilla, Intra oral tumour,
Nasal tumour, Zyelidf Ienms Fubis, Urinaery bladder and the Skin
of the back (in an\|albino womm) and thigh.

Thirty women @f ehild bearing age who were seen in the
Department, #nd/ diagnosed as malignant trophoblastic disease
(MTD) 61y the ground of high titre of Fumen Chorionic

Gonadotrophins (mG@), and characteristic histologic and pelvic

‘angiographic patterns,

Twenty patients seen in the hospital with diagnosis of carcinoma

of the liver on the basis of histology and detection of serum
alpha-fecto protein,
Ten women with histologically proven diagnosis of carcinoia

of the breast.
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(e) Six women secn in the Department with clinical and histologic

diagnosis of carcinoma of the wvulva,

(f) Twenty other patients seen in the Gynaecology Department with
histologic diagnosis of invasive carcinoma of the cervix.

(g) Ten of the 106 healthy control from the Family Plamming Clinic

(in Section 1) were chosen as controls for this cxperiient.

III,(e) Another group of twenty-four women frowm the Departient’ of
Gynaccology (U.C.H.) with the clinical disgnosis{of carcinoma
of the cervix, from vhon cervical smesrs were Obtained for
cytologic studies.

(b) And another group of twenty-four womenmseen in the Iamily
Planning Clinic of the Hospital, Tremn whom cervical smears
were also collected for cytologic studies. These were used as
controls for (a) above.

The patients in group I1I were specially selected to buttress the
finding in Scetions I apd-II of this Chapter. Sera were collected from
each individual in the study grouns. The collection of blood samples

separation andsteTege’of sern were as described in Chapter 3,

6.2.2 Frepardtitn of Rabbit Antisera: 3 Rabbits were bled before

immmisationh, to obtain 10 mls of blood from each rabbit from an ear
vein, The animals were then irmunised by intravenous injection of 1 ml
of ultraviclet-light attenuated HI-2 virus infected vero cells

(TCIDSO = 10—5) once a week for three weeks., A weel after the last
injection, 10 mls of blood were ohtained via the ear vein from each

rabbit, After clotting, sera were separated from the blood by

I I (5
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centrifugation, absorbed twice with uninfected vero cells (2 mls of
sera to 1 ml of cells) to make these monoapecific., These were stored
at 4°C wntil required for testing.

6.2.3 DPreparation of Cervical Ouears: Ezfoliated cervical cells

were obtained from both malismamt and normal cervices by means of Ayrefs
3patula, and smears were made from these on clean microscope, skides

(size 75 % 25 mn, thickmess 0,8 -~ 1,0 mm), The smears wepe nir-dried,
fixed in cold acetone (4°C) and stored at 4°C until &nalysed (normally
within 7 days of collection).

lay Grunwald-Giemsa Steining: A smear each froiuYthe patients in Section
I1I was examined by staining with lay Gruiwald-Giemsa Stain to detect the
abundance or otherwise of malignant cells in the smears prepared. The
glides were stained wm freshly prepared 1:1 dilution of May Grunwald Stain
for 5 minutes and counter-stained in Giemsa stain for 2 minutes. The
final preparations were ridsed in water for 5 minutes before being
mounted with Zylene for microsce pic examination,

6.2.4 Test liethodss

o1de

i, Virus StoeK: /HI-2 virus was treated &s described in Chapter 5.

ii. Complémenbd Tixation Test: All the processes for CFT were also

ag %escribed in Chapter 5.

iiia JAmmofluorescence Tests: Indirect immmofluorescence tests

were performed on two different suear preparations,
(a) The preparation of smears frou HI-2 virus infected vero cells,
the staining and the examination of smears were as described

in Chapter 5.

(b) The snears made from exfoliative cerviecal cells were stained

e
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similariy except that instead of using hummn sera for the test,
pre-imiune or immme rabbit scrum was used, RIExamination was
done with the Reichart luorescent llicroscope as described in

Chapter 5.

6.3 Results

6.3.1 Prevalence of HT-2 Antibodies:

(1) By Immmofluorescence (IM) Techmique:

Table 6,1 shows that all the woimen in the study“hed HAT-2 virus
antibodies in their sera up to 1:40 dilution, ‘Thendistribution of
antibodies in the different groups of women _varied from 1:40 to 1:2560,
There is an association between titre and patient group, the carcinoma
cases having significently (P< 0.001) moré& cases at titre 1:640 and
over then the control and the cervieivis groups. The latter two groups
showed only one peak at a titree ©f 1:80 each while there were two peaks
for the carcinoma of cervik group: a low one at a titre of 1:80 and a
second (Figher) peak atia titre of 1:640 (Fig. 6.1).

Table 6.2 showf 4he cumrulative dictribution of HT-2 virus antibody
in each study group showing positive reactions up to the stated titre.
The carecinoma\of/cervix group showel higher antibody tiires especially
from a titxenef 1:640 and above, when compared with the other groups
(cervicitis and healthy controls).

The prevalence of antibody titre in the carcinowa of cervix mmd
cervicitis groups accoxding to the clinical appearance of the cervix
(Table 6.3) indicates a significant (P¢ 0,001) association between

antibody titre and clinical appearance of the cerviz. lost of the womren
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TABLE 6.1

Incidence of HI-2 virus antibody in scra of women with

Carcinoma of cervix, Cervicitis nnd Henlthy controls.

Study groups

HI-2 entibody | Coreinoid | gopvicitis | Healthy®
Titre (1:X) Cervix ete., controls Total
< 40 0 0 0 0
40 0 4 16 20
80 11 12 32 55
160 6 10 i 25 4
320 21 6 19 46
640 38 3 10 51
1280 22 1 4 27
2560+ 16 0 0 16
Total 114 i 36 106 256

Study Groups

z2

* HI=2 virus antibody assayed
by immmofluorescence teat,

Vs ‘Intibody titre:

98.75 on

12 4f

P< 0,001



Percentage

Incidence of Herpes Type-2 antibodies assayed by
- JI v .

Immmofluorcscence Tests in scrn of women with

Carcinomn of ccrvix, Cervicitis and Healthy controls,

Incidence of Herpes Type-2 virus antibodies in sera of women
with Carcinoma of Cervix, Cervicitis and- Healthy Controls by
The Immunofluorescence Test.

<40 40 80 160 320 640 1280 2560
Titre (1:X)

. Carcinoma of Cervix
. Cervicitis etc
E Healthy Controls
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TABLE 6,2

Cunmmulative distribution of HI-2 virus antibody in each

study group showing positive recaction up to the atated titre.

Study groups
HT-2 antibody* | Carcinoma Cecivix ! Cervicitis ete. |sHeAlthy controls
Titre (1:%Z) | Wo. % [Wo. % Nk %
{ 40 0 0 0 0 0 0

40 114 100.Q§ 36 +00,0§ 106 100,0

80 14 100.Q 32 88.9i 90 84.9
160 103 90. 420 55.6] 58 54.7
320 97 85.1; 10 27.8f 33 .1
640 76 66.71 4 1M1 14 13.2
1280 38 33.% 2.8 & 3.8
2560 16 4. O 0.0 0 0.0

# HI-2 virus antibody assayed by immunofluorescence
test.

sve/ 181



& 481 =

TiBLE 6,3

Incidence of HI-2 virus catibody in relation to

clinical appearanee of the corviz in women with Carcinoma

of cervixz or Cervicitis.

Clinieal appearance of cerviXn/
HT-2 cntibody*| Normnl Ulcera%ing| Fungating
Titre (1:Z) | Cervix|Erosion)Cervicitis) céwyix” | cervix , Totel
£ 40 0 0 0 0 0 0
40 TR 2 1 1 4
80 0 5 5 6 7 23
160 2 5 2 4 l 3 16
320 1 2 4 12 | 8 217
640 0 3 2 20 16 M
1280 0 1 0 9 13 23
2560+ 0 0 1 5 10 16
Total 4 17 16 56 } 57 1 150
% - - -

® HM-2 virus mmtibody assayed by immunofluorescence teat.

Clinical appearmncc of Cervix Vs

s

54.76 on 24 df

nti

body titre:

P< 0,001
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with normal cervix, cervical erosion and cervicitis had lower antibody
titres. On the other hand, those with the cervical ralignancy had
relatively higher antibody titres.

The incidence of ET-2 virus antibody titre in relation to the
cytologic appecrance of smears in the three groups of women, viz:
carcinowa cases, wonmen with cervicitis and healthy controls_aresshown
in Table 6.4 and 6,5. For the carcinoma and cervicitis cagés, there
vas a significant association (F<¢ 0,001) botween titré amd cytology
but there. was ncne in the controls (P30.25). Thé majority of the
women in Table 6.4 showed cytologic evidence of mAlignancy, while
only 5 of them had normal smears. Higher -2 virus antibody titres
were present in the women whose smears ‘shoyed marked atypia, dysplasia
and malignancy, as compared with th€)antibody titres in the women with
normal srears and those with nidd a%ypia. The ‘x.xajority of the women in
Table 6.5 showed normal cytdlogie appearance and low antibody titres.,

Table 6.5 shows the prevalence of HI-2 vims antibody titre in the
carcinoma of cervix grouy, based on the clinico-pathologic staring of
the disease and jim the group of women with cervicitis. There were 7
women in Stagé AL, 26 in Stage 2a and 29 in Stage 2b. 39 of the c=ses
were in Stefedd and 13 in Stege 4. The rest had cervicitis, erosion,
or condylomnta acuminata. There wes no significant differende
(P>0,05) in the level of HI-2 virus antibody and the clinico-pathologic
stage of the disease, except in the group with non-malignant cervices
(P< 0,001) where the rajority of these had a low level of antibody.

If a titre of 1:640 was taken as showing the presence of significant

Hf=2 virus antibodies, 66.T: of the carcinoma of cerviz patients have

ves/183



Tncidence of HI-2 virus antibody in relation to cervieal

cytology in women with Corviecitis or Carcinomn of cervix.

Cytologic appearanco
BI-2 antibody* Slight | Farked [
Titre (1:X) Horrnl | atypic i atypia ! Dysplosind L2lignant | Total

¢ 40 0 0 0 5 0 0
40 0 4 0 0 0 4

80 2 i 1 2 11 23

160 1 5 1 N\ 0 8 16
320 1 1 3 3 19 27
640 1 1 3 2 34 41
1280 o4 Mo 2 3 ) 18 23
2560+ 0, 0 i 1 14 16
Total 5 18 12 1" 104 150

* M2 virus antibody assaycd by iimmumofluorescence test,

Cytologic appearance Ve Antibody titre:

72 = 62.82 on 24 df P< 0,001
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TABLE 6.5

Incidence of HI-2 virus cntibody in relation to cerviecal

cytology in Henlthy control women,

Cytologic appecarance

HI-2 ~ntibody* Slight | Marked
Titre (1:X) Norml! atypia | atypia | DysplaginY lalipnont] Total
< 40 0 0 0 0 0 0
40 12 4 0 0 0 16
80 25 6 1 0 0 32
160 19 2 4 0 0 25
320 14 4 1 0 0 19
640 10 0 0 0 0 10
1280 % d 0 0 0 4
2560 + 0 0 0 0 0 0
Total V 3 17 6 0 0 106

H A !

*HI-2 virus antibody assayed by imaunoflucrescencc test.

Cytologic appecarance Vs [fntibody titre:

¥ = 11.54 on 10 df P>0.25
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TLBLE 6.6

Incidence of HI-2 virus antibody in relation to clinico-pztholosic

stage in wowmen with Cervicitis and Carcinoma of cerviz,

Clinicofpdthologzz-stage
HI-2 antibody*| Cerviecitis !
Titre (1:X) cte, la] 1bi 22} 2b 3 41 Total
B ST I | % ! -

£ 40 0 of of 0fS¢] ol o 0
40 4 0 o! 40 ! ol o 4

80 12} o} 0 B3 4 oi 23

160 10 01N 11 3 1 1 16
320 6 o4 11 7 2 9 2 27
640 3 0i 21 81 10 | 14 4 A1
1280 1 ol 31 2! 51| 8 4 23
2560 + 0 ol 1| 4} 6| 3 2 16
Total 36 0 7J 26| 29 39 13 . 150

* Hi-2"virus mtibody assayed by immunofluorescence test.
Cervicitis

i, Careinoma Vs

52

ii, Stuges 1 -4 Vs

¥

4

' on 30 d4df

16.23

Antibod y titre:

on 20 df

P>0.05

P< 0,001
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significant antibodies and only 4 (11,1%) of the women with cerviecitis
and 14 (13.2%) of the healthy control women had antibodies above this
level (Table 6.7). This diffcrence is highly significant (P< 0,001).

Table 6.8 shows the analysis of HI-2 virus antibodies in all the
carcinoma of cervix group according to the histo-pathologic cla§sifica-
tion. Mntibody titres were sigmificantly higher (P¢ 0,001){among the
squamous cell carcinoma group as compared with the othexr gwdbups.
Whereas 69 (77.5%) of the patients with =quamous cell\eArcinoma of the
cervixz had sntibodies above & titre of 1:640, only 2M(28,6%) of those
with adenocarcinoma of the cervix, and 5 (27«82)ho0f those with undifferen-
tiated carcinoma of the cervix had antibodies dbove this titre (Table 6.9),
This difference is highly significant«(PX{0.001). The adenocarcinova
and undifferentiated carcinoma of Gorviy: patients showed percentoses not
significantly different (P> 0.05) from the healthy controls.

(ii) By Comvlement Fixatiod (i) Test

Using the CFT, the<ddgtribution of HI-2 virus antibody titre is
shovm in Table 6,10, \Th® distribution in the different groups varied
from less than 144 $0/1:256 and therc wes a significant (P¢ 0.001)
association MYetwecn titre and patient groups. There were many more
patients at™=dtitre of less than 1:4 in the cervicitis and healthy
control groups ag compared with patients in carcinomo group. For
this l&st group, there was a peak at a titre of 1:32 (Fig, 6.2).

Table 6,11 shows the curmlative distribution of antibody titres
in each study group up to the stated titre. It was noticed that the
carcinoma of coryix patients showed higher antibody titres, especially

from titre of 1:16 and above when compared with the-cervicitiz and
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TABLE 6.7

Number of subjccts in cach group shoving significof®

HI-2 rcoction at titres of 1:640 and above b, Immmofluorescence

mcthod.
Carcinomn

Titre Cervix Cervicitis He#lthy controls
Significent 76 4 14
Mot Significant 38 32 92

o RS, s

Total 114 ) 36 106

% Significant 66.7 1.9 13.2°

Carcinomn of Cexvixy, Ve Cervicitis and Heclthy controls:
o

2% 7938 on 2 af P 0.001
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TLELE 6.8

Mnlysis of HI-2 virus antibody in relotion to Histopathology

in women with Carcinoma of cervix, Cervicitis and Healthy caitrol

women,

i Histopathologi.c grov‘p;. .......
B2 antibody*| Sq. Cell® | Adeno., | Undiff.+ Y| mealthy

_’I..‘.itre (1:X) 1Carcinona Camincm.:.;‘c;u_z.'cinomw Leryicitis v.cigtml Total
< 40 0 0 ; 0 :,i: 0 0 0
40 0 o [ ORN | 4 | 16 20

80 4 2 § 5 12 32 55

160 2 | 0 \ 4 10 25 41

320 | 14 | 3 v 6 19 46

640 t 31 2 > 3 10 51

1280 ; 22 0 0 1 4 27
25604 ! 46 0 0 ; 0 0 16

B T S
Total }. 89 7 18 36 i 106 256
- I " I J

# HI-2 virus ontibody cssayed by immunofluorcscence test,
X Jquamous cell carcinone

+ Undiffcrentinted carcinom.

Histopathologic groups Vs I/ntibody titre:
X = 132.32 on 24 af P< 0,001
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TABLE 6.9

Funber of subjects in each Histopathologic group shoving

significant HP-2 antibody

above by Inmunofluorcscence

method,

at titres of 1:640 and

Hlstop,tholog}_c groups

Heal thy

S¢. CellX ! Adeno- I Undiff.
Titre Carcinoma i Carcinona g Ca I‘CanLL. Cervicitis) controls
~ s [ A ;
Significent 69 2 ' 5 | 4 14
! ]
Not Significant 20 5 T4 13 1! 32 92
N .« 3 \
L 1)
Total 89 4 18 *L 36 106
£ ‘ 7 . I
% Significont 77.5 28.6 27.8 i 132
S | { R

Squamous cell curcinomn

+ Undifferentiated carcinomn

i, Corcinomy/of €rvix Vs Others:
2&€,95.99 on 4 ar PL0.001
ii, Adeho/Dhdiff. Corcinoma Vs. Controls:
2
X = 3,29 om 2 af P )0.05
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TATLE 6.10

Incidence of HT-2 virus sntibody in sera of women with

Carcinomr of cervixz, Cervicitis and Healthy caatrols,

_ ¢
05 eotitedy” | (Gaveinomn B Lthy
Pitre (1:X) Cervix | Cervicitis controls Total
}
< 4 E 5 | 14 59 78
i
4 5 : 5 15 | 25
8 10 ; 4 14 28
16 31 H 2 5 38
32 22 2 4 28
64 14 0 2 16
128 7 0 0 4
256+ 1 0 0 i 1
PR T o S R S A -
Total 95 27 99 221
. TR -—o-—-—-AL
N\ * Hi'-2 virus cntibody ossayed by CPET.

Study Groups Vs Antibody titre:

X = 110,64 on 14 af PC0.001
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Fgure 6,2

tribution of Herpcs Type-2 virus antibodies assayed

by CIT in sera of women with Carcinoma of cervix, Cervicitis

20

Percentage
i

end H.olthy Controls.

Distribution of Herpes Type-2 antibodies in Sera of women
with carcinoma of cervix, cervicitis and healthy controls by
the complement fixation test.

<4 4 8 16 32 64 128 256
Titre (1:X).
. Carcinoma of cervix
B Cervicitis etc
Healthy controls
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TABLE 5.11

Curmulative distributior of HP=-2 virus antibody in ecach
study group showing positive reactiom up to the stated titre.

HI-2 en;i-t:c:d;*“qr. Carcinonn Ccrvix{ Cervicitis e{n;. rﬁealthy Controls
Titre (1:X) No. ENo. % Lno. %
<4 b 95 100.0 27 100.0f 99 100,0
4 90 94.7i 1% 48,1, 40 40.4

8 85 89.5 \&™ 29.6' 25 25.3

16 75 BV 4 14.8] 11 1.1

32 44 46.3] 2 T.47 6 6.1

64 22 23.2{ 0 0.0} 2 2.0
128 8 8.41 O 0.0 0 0.0
256 A 1.1} © 0.0} © 0.0

* HI-2 antibody assayed by CI'T.
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healthy control groups.

The incidence of HI-2 virue antibody in women with carcinoms of
cervix or cervicitis according to the clinical appearance of the cervix
is shown in Table 6,12, There was a significant (P:0.025) association
between the clinical appearance of the cervix and antibody titre. lost
of the women with norwmal cervices, cervical crosion and cervicitis
showed lower antibody titres as compared with the highef™titres among
women with cervical carcinoma. The incidence of FI-2 virus antibody
in relation to the cytologic appcarance of cervical Ermears ammg women
with cervical carcinoma or cervicitis, and healthy control women are
shown in Tables 6.13 and 6,14, VWhile mos® of the women with normal
cervical cells and those with 2ild cellular atypia had low antibody
titres (Table 6.13), those with dffsplasia and malignancy had signifi-
cantly (P< 0.005) higher antikodied. But among the healthy controls,
there was no significant (¥ 0.25) correlation between the level of
antibod v titre and cerwigal cytology (Table 6.14).

Table 5.15 shows the incidence of -2 virus antibody in women
with carcinoma 6f cervix based on the clinico-pathologic staging of
the disease,{afid "in the group of women with cervicitis. There were
T cases in Stege 1b, 22 in 3toge 2a, 25 in Stage 2b, 29 in Stage 3 and
2 in ‘Stage 4. The rect consisted of the cervicitis and cervical
erosion cases, There was no relationship between the clinico-
pathologic stage of disease and antibody level, except between the
carcinoma group on the one hand and the cervicitis groups on the other
hand (P< 0.001),

Using a titre of 1:16 as a cut off point (Table 6.16), 75 (78.9%)
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TABLE 6,12

Incidencc of HI=-2 virus antibody in rclation to clinical appearance

of the cerviz in women with Carcinom: of cervix or Cervicitis,

| Clinical appoaremoc of corvix o _-[
T
=2 antibod Normal Ulccrating Fungatingi
Titre (1:X) | Cervix| Erosion | Cervicitis| cexyix cervix | Total
i !
<4 2 6 5 5 1 3 | 19
i
4 0 2 3 \ 3 i 2 10
8 1 3 1 2 T 14
16 2 1 10! 14 16 33
32 1 1 ' 2 11 g 24
64 0 0 2 4 8 14
128 0 0 0 4 3 7
256 + 0 0 0 t 0 1 1
il G
Total 6 13 13 { 41 49 122
b T i L

*  HI=2 virus entibody assayed by CFT.

Clin%cal appcearance of Cerviz Vs  intibody titre:

X2 = 44.49 on 28 df P = 0.025
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TLBLE 6.13

Incidence of HI-2 virus antibody in relation to Corvical cytology

in women with Carcinown cervix or Cervicitisz.

C.:);t-élogic appearance
HI-2 antibody* Slight! Norkea

Titre (1:X) Vormal} atypia| atypia; Dysplagia |Ninlignant | Total

< 4 4 8 3 1 & 19

4 ) 4 3 A o | 4 10

8 o V2 0 10 14

16 % 0 3 1 0 29 33

32 0 2 2 1 19 24

64 ‘ 0 0 1 1 12 14

128 0 0 1 0 6 T

256 0 0] ! 0 0 ’ 1 1
. - BUNERE 4 s

Potal 5 18 12 2 85 122

* HI-2 virus antibody ascayed by CFT.

€ytologic appearance Vs /Intibody titre:

X2 = 53,50 on 28 4f 0,005>P>0.001
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TAHRLE 6.14

Incidence of HI=-2 virus antibedy in relation to cervical

cytology in Hcalthy control women,

I Cytologic appearance

HT-2 antibody* Slight! iarked
Titre (1:X) Normal} atypiz| atypia} Dysplasiz NKlignant ! Total
< 4 | 52 6 0 0 59
4 | 9| s} 1 5 0 15
8 11 2 1 0 0 14
16 5 0 ’ 0 0 0 5
32 3 1<y o 0 0 4
64 2 Q i q 0 0 2
128 0 0 : 0 0 0 0
256+ 0 : 0 0 0 0 0
Total 82 14 2 0 0 29

* HM-2 virus antibody assaycd by CET,

Cytelegic appcarance Vs Antibody titre:

" 22 = 9.50 on 10 df P0.25
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TATLE 6.15

Incidence of HT-2 virus antibody in relation to clinico-pathologic

stage in women with Corvicitis and Carcincms of cervix.

Sl T clinico-pathologic st:afgfe&'
-2 antibody* ]
Titre (1:Z) J Cervicitis a{ 1b{ 2a |20 3| 4 | Total
+ e i 2
< 4 14 0 0 N2} 1 19
4 : 5 03 1 1) 2y 01 10
i ) \
8 ; 4 0} \ 2 4F 1} 2 14
16 2 NV2| s5i sf12] 4 33
!
2 2 of 2| 5{ 4} 8| 3 24
64 0 0 1 51 4| 31 1 14
128 0 ol o 3 21 1 1 v
256 1 0 0 0y 0, © Lo 0 1
- 2 - :—
Totel 27 o0 71 221 25| 25 ! 12 122
A > e . ) ) O —

¥ Hi~2 virus antibody 2sswuyed by CIT,

9,N Carcinoma Vs Cervicitis:

b
]

101,33 on 35 df P< 0.001

ii, Stoges 1 =4 Vs Antibody titre:

X2 = 1434 on 28 daf PD>0.05
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TADLE 6,16

Fumber of subjects in ¢ach group showing significant
OT-2 reaction at titres of 1:16 and above by CIFT 3

Q..

Carcinomn ‘ g -
Titre Cerviz Cervicitis @ y controls
11

Significont 75 4
Not Significant | 20 §$% 88
Total 95 07 99

- —

% Significent 78.9 14.8 1.1
Carcinomn of Ce 'JQS Cervicitis and Healthy cantrols:

z° @m.m on 2 af PL0.001

&
\5%

'
~—
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of the carcinora group have significant antibedy to HI-2 virus while

only 4 (14.8%) of the cervicitis group and 11 (11.,1%) of the healthy
controls have antibodies above this level., This difference is highly
significant (P< 0.001).

Table 6.17 shows a significant (P< 0,001) association between
HP=-2 virue antibody and histopathology. Antibody titres wei€ generally
high among the wonmen with squamous cell carcinoma cf thewceéxvix as
compared with the other histo-pathologic groups, thefcérvicitis and
healthy control groups. 68 (91.9%) of the patien%sdiagnosed as
squamous cell carcinoma had antibodies above «the ¥itre of 1:16
(Table 6.18) while only 1 (25%) of those with“adenocarcinoma, and
11 (35.3%) of those with wndifferentia‘ed jcarcinoma of the cerviz showed
antibodies above this titre. Thigis\highly significant (P< 0.001).
However, the latter two groupssshowed higher significant (r< 0.01)
antibodies to FT-2 virus (at Bhis level) when compared with the
cervicitiz and healthy.control groups.

6.3.2 Oncogenic potentidal of HT-2 virusg on tissues other than cervix

Table 6.19/8howeé the distribution of HI-2 virus antihody among the
various groups/of malignancies and healthy controls. Antibody was
present iw #31 scra up to 2 titre of 1:20 and the titres varied from
1220 %0oN\1:2560. TVhile one of the study groups had more cases at a
titre 0f 1:40 (carcinoma of the Breast) and other groups had more at
a titre of 1:80 (squaisous cell carcinoiz of sites other than the
cervix, carcinoma of the vulva, maliimant trophoblastic disease,
carcinoma of liver, and healthy controls), there were more cases of

cervical carcinoma at a titre of 1:640 and above, There was however,
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TABLE 6,17

inalysis of HI-2 virus nntibedy in relation to histopnthology

in Carcinoma cervix, Cervicitis and Iclthy control woftny,

Histop~thologic groups
HI-2 ontibody* | Sq. Cell®} Adeno- ! Undi ff, -+ [ Healthy
Titre (1 :%) Carcinoma ! Carcinoma E Coreinomn ;Lcurvi‘citis control | Total
'

< 4 1 0 4 T 14 59 78

4 o 1 5 ' 5 1 25

8 s 1 2 X 4 14 28

16 E 26 R 4 2 5 38

32 P20 0 2 2 1 4 28

64 i 14 L\ o 0 0 2 16

128 ’ T ! 0 0 0 0 7
256 + 1 0 0 0 0 1

)
Totel ! 74 4 17 27 99 | 221

# HI-2 virus antibody assayed by CFT,
x Squamous cell carcinomn
+ Undifferentiated carcinonn,

Histopathologic groups Ve Antibody titre:

X2 = 144,90 on 28 d4df P<0,001
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TABLE 6.18

Number of subjoets in cach histopathologic sroup showing
significint HI=-2 antibody nt titres of 1:16 and above by CFT

- Histopathologic groups
| 8q. Cell® | Adono- | Undiff.+ Healthy
Titres Carcinoma ! Carcinowms | Carcinowt) Cervicitis] Controls
. —— _— .- --;-u g ’
Significant 68 1 E 5 ] Pl 11
, t
liot Simificont 7 3 4 23 88
i LI M 5 TJ
Total 74 4 ' 17 27 99
. ek i
; i
% Significant 91.9 2540 i 353 14.8 1.1
X Sguanous cell carcinomn

+ Undifferentizted carcinoma

i, Carcinoma of Cerviz Ve Others:

X2A —

122,43

on

¢ arf

P<0,001

idenofUnddff, Carciroma Vs, Controls:

2
X

16.25 on

2 df

P< 0. 01
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TABIE 6.19

Distribution of HT-2 virus antibedy in patients with

s,

various malignancics and Healthy control wormen,

Study groups

-2 antib.ody* 3q. Cell Ca.X|3q. Cell C‘MXE Carcinomag tcafcinom1 Carcinona Healt}:,‘,:
Titre (1:X) | {Cervix) (Others) j Tulva " MEDT L Liver Breast ' Control
- 4 - i

£ 40 0 : 1 t 0 ! 0 0 1 1

40 ; 1 f 7 R 4 3 1 4 1

80 3 16 L2 9 7 3 3

160 2 ! 4 1 6 6 1 2

320 0 5 1 6 g 1 0 1

640 8 4 Lo s 2 ) 1 2

1280 4 3 0 2 1 0 0

2560 + 2 0 i 0 0 0 0 0

Total 20 40 L6 30 | 20 10 10
. o . } o

* HI-2 virus antibody agsayed by
Irmunofluorescence test.

X Sguamous cell carcinoma
+ ialignant Trophoblastic Discase.

Study Groups Vs Antihody titre:

2

X~ = 57.7% on 42 df" P> 0,05
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no statistically significant association between the groups and
antibody titres (P> 0.05) v

Using a titre of 1:640 as the cut off point as before (72p1e 6.20),
the percentage (70.05) of the squamous carcinoma of cervix patients
showving significant FI-2 viruz antibody at a titre of 1:640 and above
is significantly higher (F¢ 0.001) than arong all the other earcinoma
cases (16.0%) ard healthy controls (20.0¢:). Lven when a'\lower titre
of 1:320 waes used as a cut off point, there was stild 'a significant
difference (P< 0,001) between the carcinoma of cervi¥ cases and the
others. Iowever, there was no significant difference between the
controls and the tumours of sites other thai~the cerviz (P>0.05).
6.3.3 Detcction of HP-2 virus antigen In/cervical smears:

Using lay-Grunwald-Giemsa Staidy it was possible to demonstrate
by microscopic examination, maligmant cells with relatively large
nueleus and a high nucleo-dytoplasiric ratio in the suears from the
carcinoma of cerviz, I[Huorescence was mainly cytoplasmic in the
cells stained by the\in@direct immuncfluorescence technique
(Fig. 6.3& 643 )w AL/cell wos accepted as showing positive fluorescence
if it was sufficlently bright to be clearly visible againat the dark
background “ix the smear during exarwination. The proportions of
fluoresccnit cells observed in the different preparation varied from
patient to patient; the percentage of positive cells being very low
in some (less than 10%) and even when marked, were usually less than 50%.

Data obtained from the immmofluorescence study are analysed in
Table 6,21, Of the 24 patients previously diagnosed clinically as

having carcinoma of the cervix, snmears from 22 of them showed cells with
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TABLE 6,20

Nunber of subjects showing positive HI-2 reaction among
the test groups and Controls at titres of 1:640 and

above by Immunofluorescence technique.

5g. Ca.x | Sq9. Ca.x | Carcinomg CorcinomajCarcinoma
Titre (cerviz) | (others) Tulva MTD+ Liver Breast !Controls
Significant 14 7 1 5 3 1 2
Not Significant 6 33 5 25 17 9 8
Total 20 40 6 30 20 10 10
% Significant 70.0 17.5 16.7 16.7 15.0 10.0 20,0

X Squamous ccll carcinoma

+ Inlignant Trophoblastic Disease,

i, Squamous cellledrcinoma of cervix Vs Others and Controls:
%2(<£ 27.03 on 6 daf P 0.001
ii, Otherymalignancies Vs Controls:

¥ = 0.46 on 5 &f P)>0.05
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Figurz 6.3

smocrs from Corcinoiia of cervix showing some cells

pogitive immmoflluorescence in an indirecct iasuno—
fluor.. cencc teat with nabbit antiserum against HI-2

virus catison and PIPC-onti Robbit globulin, (X 1",30).
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Figurc 6,4

Cell smears from Car:inociw of cervix showing some
cells with positive mmunofluorescence in an indirect
immunofluorescence tent with Robbit antiserum against

HT-2 virus antigen an’ FITC-anti Rabbit globulin,

Lbout 50% of the cells here show positive immunofluorescence.
(X 400)
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positive cytoplasmic fluorescence when stained with rabhit antiserum

against HI-2 virus antigen and fluorescein-conjugated anti-rabbit

globulin, but not with P33 (pH 7.2) and fluorescein-conjugated

anti-rabbit globulin, ©Smears from all the healthy control wonen

were negative with both rabbit antiseru» against Hl-2 virus aatigen

and PBS (pH 7.2) when stained vwith fluorescein-conjugated/anti-

rabbit globulin, Similarly, smears froir both malignant ‘and normal

cells did not show any fluorescence with the pre-ifmune (normal rabbit)

serun when stained with the fluorescein-conjugated ‘anti-rabbit globulin.
Table 6,22 shows the clinico-pathologie-staging of the 24 cases of

carcinoma of the cervix studied. Two cascg were histologically diagnosed

as chronie cervicitis. Of the reraifingv22 cases, none had intra-

epithelial carcinoma of cervix, J'wWas in Stage 1b, 5 in Stage 2a,

7 in Stage 2b, 6 in Stage 3 ahd’ 3 in Stage 4 carcinoma of cervixz.

There was no relationship between the number of positive imunmofluorescent

cells and the clinicofpathologic staging of the disease.
6.4 Discussion

Recent pestlts have shown an appreciation of the biologic and
antigenic.difftrences between the Herpes viruses which infect the
genital-and non-genital sites (Dowdle et al, 1967; Rawls et al, 1968;
Nahmiag & Dowdle, 1968; Figucroa & Rawls, 1969; Pluimer et al, 19703
Geder & Skinner, 1971; Lowry et al, 1971; Jecansson, 1972; Josey et al,
1972, Secro~epidemiologic studies in Thedan (Adelusi et al, 1975)
and elsewhere (aib et al, 1966; Joscy et al, 1968; Naib et al, 1969;

Aurelian et al, 1970; Nahmias et al, 1971(b); Catalano & Johnson, 1971;

Rawls et al, 1973) have shown that there is an association between
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Ti.BLE

6.21

Numbcr of subjects showing positive HI-2 antigen in

cervical smears by the indirect imrunofluorescence method.,

Mo, of |{Positive Pogitdve FPositive
Patients] Fluorescence; MuoPesconce | Fluorescence
Study Group tested |with Rabbit |vidlvPB* with NRS *#
anti HI=2 + IFITC + FITC x
serum -+ PITC
o, % |No. % |Wo. %
Patients with Carcinona '
of the Cervix 22 22 100 ) O 0} O 0
Patients with Chronic
Cervicitis 2 2 0 0 (02 B0 0
Healthy women (controls) 24 0 0} o0 040 0

R

* Phosphate Buffered Saline

** Wormal Rabbit Serum

x Fluorescein Isothiocyancte
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T..BLE 6,22

Clinico=pathologic stagea of the 24 cnses

of suspected Carcinoma of the cervix.

Staging Fo, of Cascs
Others 5

1(a) 0

1(b) | 1

2(2) 5

2(b) 7

3 6

4 )
Tota) 24

* Cervicitis.
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Herpes Type 2 (I?.P-Z) virus, the strain responsible for genital
infections, and cerviecal cancer,

In the present study using two different methods (Imnmofluorescence
(1) and complement fixation (CF)), a higher prevalence of HP-2 virus
antibody titres was demonstrated in iligerian women with carcinoma of
the cervix uteri than in healthy controls, This confirms the earlier
findings of an association between HI-2 virus md cervical-.carcinoma,
These data showed that while the patients with carcinoma of the cervix
possessed high HI-2 virus antibody titres, the others\with chronic
cervicitis, erosions as well as the healthy contro¥s had low antibody
titres. There was no difference in the level, of antibody titres on the
basis of cytology or clinical appearance,of the cervix except that
patients with malignant cells showed evidence of higher antibody titres.
Similarly, the clinico-pathologic stage of the disease had no bearing on
the incidence of antibody tifre, as antibodies were equally distributed
in all the stages of the disease. This is in keeping with the concept
that once a malignantiwcell has been triggered off by the stimulating
factor, the initiating factor need not be demonstrable, no matter the
stage of the disedse (Lewis et al, 1965),

Howevery.when the analysis of the levels of HT-2 virus antibody
titre was made on the basis of the histo-pathologic classification, it
shoved a marked distinction from the others. 60 (77.5%) of the
patients with squamous cell carcinoma of the cervix had antibodies above

a titre of 1:640 in comparison with 9. (28.6%) anong patiente with adeno-

carcinoma of the cervix, 5 (27.8%) with undifferentiated carcinoma of
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the cerviz, and 4 (11,1%) with chronic cervicitis and 14 (13.2%) of

healthy controls,

The association between HI-2 virus and invasive carcinoma of the
cervix may not be a causeal one. Three possibilities which appear very
plausible have been suggested.

(i) Both the virus infection and the ralignancy may be co=variables
with sexual promiscuity.
(ii) The virus infection may follow neoplastic changel
(iii) The virus infeetion muy preceed the neoplasticvchange and
contribute to the fommation of the lesion as 2 carcinogen or
co~carcinogen,

The results of the present study iswin fawvour of the last in which
the virus infection is thought to pregeced the neoplastic change in the
cervix and contribute directly Ao the lesion as a carcinogen or indirectly
as a co-carcinogen., Even though there were no pre-invasive lesions such
as the intra~epithelial “eeércincrma of the cervixz in this study, the
distribution of HI-2 wirus antibody titres in the different ctages of
the malignant didéese’wus about equal and is similar to the finding of
ahmias et alC(1970) and Royston & Aurelian (1970) where antibodies
were unifdornly present in the pre-malignant and malignant cervical
neoplas.is, This is in support of the concept that once the trigger
mechanism has been initiated, it nced not be present in order for the
:Aligna.ncy to progress. Otherwise, the antibody titres in the latter
stages of the disease would have been higher than in the carly stages.,

The work of Royston et al (1970) has shown in carcfully documented

cases of pre~invasive and invasive cervical neoplasia that there is
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immunologic evidence of prior infection of the women with HI-2 virus
whereas therc was no such evidence with respoct to other venercal diseases,
or with the oral strains of Herpes viruses., Similarly, sero-epicdemiologic
studies by Royston & Aurelian (1970) showed an almost 100% correlation
between Hi-2 virusz infection md the eurliest identifiable pre-invasive
stages of carcinoma of the cervix. This suggests that the infection
is related to the induction of neoplastic lesions, rether “than the concept
of preferential multiplication of the virus in neoplastic tissue.

In favour of this virus being capable alone or\i¥ conjunction with
other factors (Munoz, 1973) of transforming nommal’ cervical squamous
cells into neoplastic ones are, the age cuxves of patients, The peak
age incidence of HI-2 virus infection in, Ibadan (Chapter 5) was 10
years carlier than the peak age ing¢idence of carcinoma of the cervix
(Chapter 3). Even though the peak agc incidence in carcinoma of the
cerviz was much lower in this Btudy than in others, this finding is in
keeping with that of "aib et al (1969) vherc the peak age of incidence
of H-2 virus infection“was 10-12 yoars carlicr than that for the
detection of careinoms in-situ, and over 20 jears earlier for that of
invasive carcinom: of the cervix. Also consistent with the concept of
an etiologie.yole of HI-2 virus on cervical carcinoma was the observation
of a Righ®T incidence of carcinora of the cervix in women previously
diagnostd as having HI-2 infection ( Haib et al, 1965). Furthermre,
the potential oncogenecity of herpes viruscs has heen established
in non-~human primates (Trentin et al. 1969; Hmt et al, 1970; lelendez
et al, 1272).

The double peaks of antibody titres found in this study by the
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immunofluorescence technigue, one at a titre of 1:80 and a second

(higher) one at a titre of 1:640, is significant. The data sugpest
that some of the carcinoma of cervix patients still behave as normal
women while others differ by producing higher levels of antibodics.
It may imply on the other hand that while the majority of cancer of the
cervix could be due to IT~2 virus infection dimetly or inddrectly, the
rest may be due to other causes (Tunoz, 1973), since cencerof the cervix
is a generic term for several types of tunours.

The oncogemesity of Herpes viruses in anirals Is no lager in
doubt (Tweedell, 1967; Churchill & Biggn, 1967;\Bigas et al, 1968;
Churchill & Biggs, 1968; 1968(b); iHzell ¢t\A1%, 1968; Churchill et al,
1969; Trentin et al, 1969; liclendez ct.aly/1969; Smith & lackay, 1969;
Granoff et al, 1969; Hunt et al, 19707 lelendez ct al, 1971; Cravel, 1971;
lielendez et al, 1972)., SimilaFly, the oncogenic potential of this group
of viruses in man has also heen)shown (@Hpstein et al, 1964; Naib et al,
1966; Nahmias et al, 1967(c); Ipstein & Achong, 1968; iWahmias et al,
1968(e); Pope ct al, %969; lelnick & Rawls, 1970; Catalano & Johnson,
1971; Skinver ef/dl,~1971; Rawls et al, 1973; Janda et al, 1973; Adelusi
et al, 1975)«\(brever, there is the guestion yet to be settled on
whether or'wot the HI-2 virug has a pro-dilection for squamous cells
generally Such cells may provide the ideal ground for exzcessive HI-2
virug replication, and hence large production of mmtibodies to the virus,
in contrast to the poor growth md low antibody titre of the virus in
other histologic types of cells. On the other hand, the virus ray be
oncogenic for all types of tissues.

In the present study, where histologically diagnosed squamous cell
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carcinomas of various sites other than the cervix have been used; the
distribution of FI-2 virus antibodies is unlike the distribution in the
squamous cecll carcinoma of the cervix group. Rather, the distribution
of the mtib.odies followed the pattern in the normal population, 1o
similar studies of sguamous cell carcinora of sites other than the
cervixz wasg found in the literaturc with which to compare this resulﬁ.
Hence, this would require to be confirued by other workerg,

A comparable result was that by Rawls et al (1969) in which
H-2 virus antibody was determined in 22 patients wiih tumours of sites
other than the cervix., In the study, antibodiesg were detected in 2
worenn with carcinoma of the vulva, and also 4w one case cach of carcinoma
of the ovary and testis. No antibodiujs were found in 5 cases of carcinoma
of the prostate, 5 cascs of carcinGuayof the urinary bladder, 2 cases
of carcinome of the breast and/one case each of carcinoma of gall
bladder, tongue, stomach, tesil and uterus,

The present study, firther shows that there was no significant
H-2 virus antibody titrés in patients with extra-cervical pelvic and
extra-pelvic malignancies. The possibility of the virus being oncogenic
for extra-cervical pelvic malignancies was not therefore bome out.
706 of the patients with carcinoma of the cervix hud significant HI-2
virus atibodies, and only 16,7 of patients with malisnant trophoblastic
discases, and 16,7 of cases of carcinoma of the vulva had significant
levels of antibodies., It could be concluded therefore that the association
already established between HI-2 vimus and carcinoma of the cervix and
particularly the squamous cell type (Adelusi ot al, 1975')  is peculiar

to this erowth, although other etiologic co-fectors camot be excluded
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(Fanoz, 1973).

The accuracy and specificity of the serologic methods employed
in this study (Imunofluorescence and Complement Tixation) deserve
some co:ments. The method of determining antibody titres by the two
methods does not necessarily climinate cross~reactivity betweeny Ferpes
Type 1 (HI~1) and Type-2 (FEI-2) viruscs, The techniwe used 3o differen-
tiate thece two sero-types is pertiement to the interpretation of
serologic data on the possible association between Hfad'yirus infection
and ccrvical mmlignancy.

The comion techniques in current use to distinguish between HI-1
and HI-2 viruscs arc based on the kineticg of ricutralisation of a virus
isolate by antisera prepared in rabbits.zpelinst both Herpes virus hominis
(EVE) serotypes (Pluimer, 1964; Rawls 3t al, 1968; Rawls et al, 1970(c)).
Antibodices to scra from pationis athe have been ezposed to HVH can be
typed for specificity to FI-{ or HI-2 virus by iticro-neutralisation
tests which estimete the Cfiiciency of mtibodies to mown strains of
HI-1 and HI-2 virvses (Pauls & Dowdle, 1967; Nahuias et al, 1970(¢)).

However, ba¥h/ithe kinetic neutralisation and the nicro-neutralisation
tezts are ounpergone and time-consuming, [Murther:iore, like other methode,
they are no% specific for either type of virus as evidenced by cross-
reactivity between HI-1 and HT-2 virus mtibodies. Various other studies
in rabbits (ahmias et al, 1969(f)) and ncw=-born infants (Nahmias et al,
1969(c)) have demonstrated the problen of cross-reactivity between
HT=1 and HI'-2 virus antibedies by showing the presence of antibodies

to antigenic determinants showed by bLoth types 1 and 2 HVH,

Infceetion with the non-genital HVH strains (HD-1) is known to result
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in the appearance of.antibodies which neutrslise HI-1 viruses more
effoctively than they do Hi-2 viruscs. Infection of the genital tract
by HI-2 viruses causes the production of antibodies which neutrzlise
HT-2 viruses better than HI-1 viruses or neutralise both HI-1 and HI-2
viruses equally well (the so called intermediate antibodies) (Rawls
et al, 1970(c); Roizman et al, 1970). Ience, the use of the~gimpler,
yet acceptable techniques of immmofluorescence (Jahmias ®%.8l, 1962(c))
and complement fixation (Tahmias et al, 1968), since thé Tistinction
between HI-1 and HI=-2 viruses is a pre-requisite fox the performance
of large scro-epidemiologic studies.

The determination of titres of antibodyydinl the sera of patients
and controls in a blind experiment, mnd “the use of cut-off points at
higher titres for the presence of gignificent antibodies in both cases
and controls, mve been designed here to distinguish between two groups
of individuals with predouwidance of HI-1 and HI-2 viruec antibodies
regpectively. This cameept could not be said to be completely accurate,
The fact that it is movh that HI-2 virus entibodies neutralisc =2
viruses better than J-1 viruscs (Rawls et al, 1970(c); Roizman et al,
1970), and boflh/the cases and controls have been subjected to the same
test methed®-blindly, however, would malke these results acceptable as
demonstratihg the presence of HI-2 virus antibodies in those sera
showing” high antibody titres.

In order to cstablish a firm evidence of cause and effect relation-
ship between HI-2 virus and carcinorn of the cervix, the presence of
either the antibody or the antigen in test cascs but not in controls

need to be established. It has been showm that the cervix contains
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distinct antigens (Hollinshead et al, 1972) and that the metamorphosis
which occurs in cervical tissue 2s it progresses from normal; through
dysplasia, to invasive carcinoma, way be accompenied by the acquisition
of new antigenic substences,

Some studies have demonstrated that exfoliated cells from the
cervix of putients with cervical corciuore. possess HI-2 virus antigen
as deternined by imunofluorescence (Royston & Aurelian, 1970(b)).

Some studiecs have also showm cvidences for the prescne€ of tumour-specific
antigens in carcinoma of the cervix (Gall et al, 197%) while others

have demonstrated HI-2 virus induced or HI-2 virus related antigens

in the tumour (Aurelian et al, 1971; Aurelian’ ct al,

1973; Peorino & Palmer, 1973; Aurclian et AL, 1973(b)). As mentioned
earlier, Aurelian ot al, (1971) sufceeded in isolating from a line of
cervical tumour cells, a virugfidentical to FI-2 virus with respect to

two biologic properties.

In the present study,, antisera raised against HI-2 virus infected
vero ceclls (ebsorbedwith un-infected vero cells) rescted with exfoliated
cells from patier¥sewith hictologic evidence of cervical cancer as
determined hif ifmunofluorescence. In the norial controls, however,
nonc of the patients tested shovad any evidence of HT-2 virus antigen
in théimexfoliated cells., This result suggests that the presence of
HI-2 virus or IT-2 vims related antigeas in cells is 2 peculiarity
of neoplastic epithelial cells of the cervix.

There was no positive control for the speeificity of the HI-2
virus antiserum raised in rabbits; such as using known specific

human anti H[-2 virus serum., However, the fact that only smears from
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carcinoma of the cervix patients showed positive reaction with the
immme (Rabbit anti HI-2) serum, strongly suggests that cells from
carcinoma of the cervixz contain antigens which are not present in
nornal cervical cells., These obgservations also suggest that neoplastic
cells fronm patients with histologically proven invasive and pre-invasive
carcinoma of the cervix contain antigens related to those gpresent in
vero ccll lines infected with Hi-2 virus.

In a similar study, (P.oyston & Aurelian, 1970(}))')”, it was found
that neoplastic cells from patients with pre-inyvasiye and invasive
carcinom of the cervix reacted with raised xabbit anti IT-2 virus
and specific Human anti HP-2 virus sera, The cells failed to react
wvith pre-ismune (normal rabbit) serum, raised anti-adenovirus 18,
and anti-mycoplasma oralescra., Inthe’ study, it was noticed that
reactivity could be removed by gpecific absorption of rabbit anti
HP=-2 virus serum with HI-2 yirns infected cells, but not with un-infected
cells, Also, prior recdction of ncoplastic cells with antibody against
HI-2 virus infected. dells blocked subsequent direct staining by
fluorescein-conjugated anti HI-2 virus serun, confirming the gpecificity
of the reactivng,

A1k patients with histologically diagnosed carcinoma of the cervix
(stagds % to 4) in this study jyiclded cells which cotained antigens
related to HT=2 virus as shown by iimmunofluorescence, These yere few
in some cases, and even where many, they were generally less than 506,
the variation showing no relationship to the clinico-pathologic
staging of the disease, This variation in the number of positive

cells (Nahmias et al, 1970) may reflect differences in the amount
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of antigen presant in neoplastic cells or may be due to the inability
of the test to dis tinguish & tmuely neoplastic cell from a young
metaplastic one,

The significance of the dctection of -2 virus related antigen
in some cells and not others from cervical carcinoma in this siudy,
is not quite clear, It is possible that sowe or all of themegdtive
cells might be infected with the virus cbortively, althoWgh, Aurclian
et al (1971) showed in their study that this was verywhnlikely, On the
other hand, it has been shown that some of the cellg“Marbour only the viral
genome, and may thereforc contoin HP-2 virus DA (Frenkel, 1972).

The findings in all aspccts of this study thus far arc in agreement
with those of others (Josey ct al, 1968pIAahmias et al, 1969(b);
Rawls et al, 1970; Royston & Aurr:lfiq.n-‘}, 1970; Aurclian et al, 1970;
Royston & Asurelian, 1970(b); C#telano & Johnson, 1971; Rawls et al,
1973; Adelusi et al, 1975 )( %n8 strengthens the ovidence for an
association between Hi-2.yirus msmd carcinoma of the cervixz, It camot
yet be concluded, however, whether or not the associntion is an
etiologic cne, sdthough all the cvidemce suggests that the virus infection
is an early €yeht, probably procceding neoplastic changes in the cervical
epitheclive,~~Elucidation of the precise relationship between the virus

infectien and cervical neoplasm mst await further investigation.
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CHAPTER 7

SUMMARY AYD CONCLUSICH

Clinical, cytologic , histopathologic and immunovirologic
parameters were employed in the study of carcinoma of %he cervix
uteri in Vigerians., The discase was found to occur® at an earlier age
in Nigerians (peak age incidence of 35 to 45 years) as compared with
octher studies. A greater proportion of the mflignancy (78.1%) were
clearly of squamous cell origin whilesondy 6.1% werc adeno-carcinoma,
the rest (15,80) being undifferentiated carcinoma, Murthermore,
there was a significant correlétion between the histopathology and
clinico-pathologic stage of\ the¢ malignency, the undifferentiated
carcinom group being dimgmnosed generally at a more advanced stage
than the well differéntidted carcinoua group. In comparison to the
study of Lawson/ct &1 (1964), many more patients were diagnosed in the
present studyndnsthe carlier stages of the discase (stages 1 and 2).
This was.attributed to the increased awarcness of the patients of
hospitalhcarc, and also to the increcase in number of doctors ian the
country.

Carcincma of cervix appears te have a vencreal origin as coitus
was demonstrated as being vital in its causation. Coitus appears to
be the common denominater which could explain the occurence of the

diseage ammg certain groups of woiren most of whom cormanced sexual
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intercourse in early adolescence (11=15 years). In addition, the indivi-
duals hase frequent coitus usually with multiple partners and also

had many pregnancics, Wo ascociation was found between the disease

and circumcision or polygamy with regard to the lusbands, Vith the
concept that mortality from the malignancy was belicved to foldow

trends in the incidence of venereally transnitted discasc (Béral,

1974), it was postulated that a venercally transmitted ageAt might be
important in the causation of carcinoma of the cervix,

The common occurrence of Herpes Type-2 (HT=2) ¥irus infection
was demonstraied by scro-epideriologic studigs in the population
especially as from the time when hcterosgxugd activity is kmowm to
occur. Dvidence was further providedeto ‘show that the virus was
venereally transmitted in Wigeriansy )It was highlighted that the virus
infection reaches a peak in thé sccond decade of 1life when the
ecto~cervix is known to be susceptible to 2 carcinogen.

Using two different methods (Immmofluorescence and Complement
Fixation), the prevalbucé of Horpes Type-2 Virus antibodies was
determined in opf hitidred and fourtecn patients with carcinoma of the
cervix uteriqafd onc hundred and six healthy controls, to sec whether
or not there Vs any significant associztion between the virus and
carcinomd, of the cervix as has been postulated elsewherc. Results of
both tests showed that a significantly higher proportion of the patients
with carcinome of the cervix huad high antibodies in their scra. There
were two peaks in the distribution of virus antibody titre in the
carcinome group, onc at a lower titre of 1:80 similar to the controls,

and the other at a higher titre of 1:640., It was thought that these
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pcaks in incidence of virus antibodies:in the cercinoms cases might
indicate that some of thesc patients behave as normal women while in
others, HI-2 virus might play a part diroctiy or indirectly, in its
causation, especially as carcinoma of the cervix is a generic term for
several types of tumours.

There was a significant association of virus antibodigs, with the
histopathologic cell type of the tumour, zlthough there wWas.no
correlation between this md clinico=-patholoric stagenof the disecase.
Mo association found between ti virus and squamous, ¢ell carcinoun of
sites other than the cerviz, exira-cervical pdlvic and extra-pelvie
malignancies, In was postulated, thercfore/~that HT-2 virus infection
night prececed neoplastic change in the eéervix and contribute dircctly
to the lesion as a carcinogen or indiyrectly as a co-carcinogen.
Purthermore, the virus might b€ _specific only for the epithelium of
the cervix,

In order to establish the specificity of the virus for carcinoma
of the cervix, exfoliated cells from all twentj-two women with cervical
malignanc y were/Showrd to exhibit the presence of Herpes Type-2 virus
antigens, ALV the findings in this study established a strong association
between thevirus and cervical malignancy in Nigerians, similar to
other\studies.

The findings, in this study of HEI-2 virus infection being
associated with cervical concer as in other areas, and its being
unassociated with other malignancies in this environment led to the
conclusion that a defimite rclatimship exists between the venereally

transmitted Herpes Type-2 virus and carcinoma of the cervix uteri in
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Nigerians. BEven though this rclationship may not necessarily be

an ctiologic onc, it is significant emough to warrant further

experimental studics in the future to determine the precise relationship of
this virus to Carcinom: of the cervix, The detection, for example,

of HI-2 virus or HI-2 virus-related or induced antigens in patients

with carcinoma of the cervixz uteri, but not in other pati s with

extra-cervical malignancies, and healthy controls, bot! and

elsewhere, would go a long way in establishing t%gecise relationship,
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APPHIDIZ

Survey of Carcinome of the Cervix Uteri in the

University College Hospital, Tbadan,

1., Nome s, wil ;
2. Hospital Vo, 1 2 3 & % 6
3, Personal Idistory
(1) 4ge (in years)
(Record actual nge) 51; 0 - 20
2) 21 - 30
(3) 31 =40 N~ 7
(4) 41 - 50 T 8
25) 51 - 60
6) Over 60
(ii) Place of Origin (1) Yoruba
52) Iho
3; Hawuse
(4)¢ Bdo
gs) Ttsekiri y S
6) hfik 9
(7) Others
(iii) Religion (1) Muslims
(2) Prostestant
53 Catholic
4) Traditional worshipper
(5) Others
(iv) Occupation (1; Professional/kdministrator
(2 Skilled worker
(3) Clerks
(4) Farmer / 7
(5; Pousewife/Petty Trading 11
(6) Others
(%) Bducation (1% Nil
(2) Primary
23) Secondary (including modemn)
4) Post-secondary (other

than University)
University 12

—
U
~r
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4, FPamily History:

(1) Husband's Occupation (1) Professional/Administrator
(2) Business Executive
(3 Skilled workcr
(4) Clerks
(5) Labourer
(6) Farmer/Petty Treding [/
(7) Others 13
(ii) Family Income per armuil (1) Less than 1500
(2) @500 - 111,000
(3) :#,000 = i¥2,006.
(4) 72,000 - i%44Q0Q
(5) 4,000 and owtc?¥

5. Gynaecologic History:
(1) Menstruation: o _récord

Reghlar

Tyregular/Heavy 15

Menopouse

#x o =

Single
Married
Separated
Divorce
Vidowed

(ii) Marital Status

U1 4 W o=,

16
Dont know
1 L7
2 17
3 and over

(iii) UYo. of marriages
(if mrriedg

U=

Don't kmow

il

1

2 L7
3 18

4 and over

(iv) UNo. of othér wives

YT = N —

Don't know
Under 10
11 - 15

16 = 20

21 - 25 19
25 and over

(v) Age ot 1st coitus

i

V55NN -

Don't know
1
2 20

3

4 and over

(v:L) o, of sex partners

Ul 4= o =
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Don't kmow
Once

% Twice L7
)

(vii) Frequency of coitus weekly (

Thrice 21
4 tirmcs

5 times =md over
(viii) Consorts circumcision §1§ Don't lmoyw

Yes L7
3) No !23
(ix) Native Vaginal Pessaries for Infertility Q_
(1) Yone ?‘
2) Herbs Q~ D
3 Chemicals% 25
4) Othors \

6. Previous Gynaecologic Disorders: \/

(1) & e%ecorded
2) %ﬁi tis
3 ions

cerations
ysplasias

\ Others
T. OCbstetrical History:
(1) No. of preg;mnci@including abortion)

-\ ;

Qé\ :
&

\4

To. of living babics:

i

25

O O3 V>

26

NN ITNSTNITNITNITNN N VRN TN TN
N e N N N NN i e e
=
.4
—

WOJousND —=
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(iii) Type of Contraccptive Proctice:
(1; ¥il
(2) ornl

53; 1.U.C.D,
L Qthers 27

8. Clinical Presentation:

Nil

Post coital ‘
Internenstrual/conthct. 28
Post-menopausal

(i) Voginal Bleeding:

il

Right sided

Left sidead

Generaliged 29

(1i) Pelviec Pain

S\ =

Nil =
11 [T

Copius/Smell ing 30

(iii) Vaginal Discharge

N =

Wil
F'requency

bysuria [T
Hemnturia 31
Incontinence

(vi) Urinary Symptoms

U1 e R —
N S NN N e N N N N S NN B T L N N

il
Constipation
Tenesms
Diarrhoca
Incontinence

(v) Intestinal Symptors

Ulis Wl o —

Pedal ocdema
Incomia
Weight loss
Anemiea 33
Wil

(vi) Other Syfptoms

1 ]

W =

N

9. Ezxaminntion findings:

(i) (1) Wormal cervix
2; Cervical erosion
3) Cervicitis
(4§ Ulcerating growth 34
5

Tungoting growth
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(ii) Clinico-pathologic staging (1) stage i(a)
(2) stage i(b
(3) stage ii(a
(4) Stage  ii(b
(5) Stoge iii LT
6) Stoge iv 35
7) None of above
10, Investigations:
(i) oytology (Cell appezrmnce) (1) Yot done
(2) Yormel
(3) Slight atypig S\ L7/
é4\ linrked atypdn 36
55 Dysplasiad
(6) Frankly/malignont
(ii) P.C.V. (Record nctuzl value) (1) Not 8gne
(2) Less tHan 10
(3) 19=™5
4) (6= 20 [ 7
5)\ 21 - 25 37 38
6). /26 - 30
7:; 31 - 35
'8) 36 and above
(iii) #.B.C. (per cc.mm) 1) Not done
2 Less than 1000
3) 1000 - 2000
4) 2001 - 3000 [T
(5) 3001 - 4000 39
(63 4001 = 5000
(7) 5001 - 6000
(8) 6001 and over
(iv) Hb. Cenptybe (1) nNot determined
gzg b
3) AS
(43 S8 7
(5) AC 40
6) SC
7) CC
8) Others
(v) Blood Group (1) Mot done
(2) & =7
3) B 41
4 AB
5) 0

... 4268



(ix)

(x)

(i)

(xii)

(ziii)

(xiv)

- 268 -

Kaln Test

Urine: ova of schistosinmn
LVl

Blood Urea (mg?)

Cystoscopy ;1)
2
3
Biopsy (1
.2%
3
4)
Histologic type (1)
(2;
53
1)
(5)
(e
Inflaimaitory Ccllular reactin

Fluorescent Antibody T.tre

P o L T T e U e
WOV Wn =

N
—
-

e o0
A )
S

B L L S e

ot done

Positive [j
legative 42
Mot done

Present Cj ]
ibsent 43
ot donc [ 7
Hormal 4

Left obstructed nephrepathy
Right obstructed néphropathy
Bilateral obstrueted, nephropathy

ot done

Less thon 30

30 ~ 50 b
50 -~ 100 45

100 and ovér

ot dente
Bredier frce from growth D
Bladder involved

Purch

Ring L
Coe 47
Other

yell diff, Sq. Cell Carcinonma
Joorly differentinted

Indifferentiated
‘\denocarcinoma C:7
fdeno~epidemoid enr 48

carcinoma
Others

Not looked for
Present 49
Absent

ot done

Less than 1:40
1:40

1:80

1:160

1:320

1:640

1:1280

1:2560+

50
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(xv) Complement Fixation Test Titre
(1) Not done
(2) Less tham 1:2

53; 1:4 / 7
4) 1:8 ok
253 1:16

6 1:32

(7) 1:64

(8) 1:128

(9) 1:256+

11, Treatment (1
(2) Cone Biopsy
§3g Caesiunm insgrfdidn [/
4) Surgery 52
(5) Surgery #\@agsiux

12, Complications (post-therapy)
(I) Pyrexia (of more than 2} hours) Wr=39°F and above

(1)m1
$2\ Low grade

3)~High grade / ‘

(4 Svinging
(5) Persistent

Nil
Jrequency
Dysuria
etention
Incontinmce

(II) Urinary Symptoms
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Constipation
Prootitis
Diarrhoca
Incontinence

(III) Rectal Syriptoms
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(IW) “Radiation Necrosis
\ (if rodiotherapy) Wil
Vagina
Bladder
Rectum

Other sites
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Nil
IMild
Severe

(V) Vaginal Stenosis
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(VI) Others Chest infection

Genital sepsis

Rectal fistula

Vesical fistula 58
Rectal & Vesical fistula
Uterine Rupture/Perforati on
Vault Granulation

Rectal stonosis

Womb infection 4
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