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Abstract

Objectives: Human Immunodeficiency Virus (HIV)
infection may associate to invasive cervical cancer (ICC)
disease course and outcome. However, there is
inconsistency of data regarding to the presence of HIV
infection in women with ICC from different geographical
population groups. To study the current HIV association
with ICC in Tanzania, we evaluated the presence of HIV
infection in women diagnosed with ICC.

Methods: We conducted a hospital-based study of 152
women histologically diagnosed with ICC at the Ocean
Road Cancer Institute, Tanzania for one year. Rapid
antibody test was used to check for HIV infection status.
Chi-square test and logistic regression were used for
statistical analysis and the tests were considered
significant if p<0.05.

Results: HIV-positive women were significantly younger
than HIV-seronegative women; the median age was 36
years (IQR 28-62), compared to 56 years (IQR 38-81),
respectively, p<0.001. In a stratified analysis, among HIV-
positive women, 82% (22/27) were below age 40 years
compared to only 13% (16/125) in women aged >40 years.
In a pooled analysis, covariates of ICC with regard to HIV
infection were, age at sexual debut below 16 years
(p<0.001) and low education level (p=0.001). Moreover,
statistical analysis revealed that treatment comorbidity,
pre-treatment blood transfusion and low pretreatment
white blood cell count were significantly associated with
HIV-positive status (p<0.05).

Conclusion: HIV-positive women were twenty years
younger than HIV-seronegative women, both diagnosed
with ICC (p<0.001). A large population based case-control

study would advance our understanding on the
temporality of this association.
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Introduction
Cervical cancer accounts for 528,000 new cases and 266,000

deaths worldwide each year, more than any other gynecologic
cancer [1]. Among these deaths, 88% occurring in developing
countries, especially in sub-Saharan Africa [2]. However,
numerous studies suggest that HIV infection is associated with
the rapid progression of high risk human papillomavirus (HR-
HPV)-induced cervical premalignant lesions to invasive cervical
cancer [2], and have shown that HIV-positive women have a
higher prevalence of HR-HPV infection which is the causative
organism for cervical cancer, than HIV-seronegative
women [3].

Although sexual behavior is a recognized risk factor for both
HIV and HPV infection acquisition, there is a huge evidence
suggesting that HIV infection increases the risk of HPV
acquisition [4]. Further, HIV infection with its subsequent
immunosuppression favors persistent and recurrent HR-HPV
infection [5]. On the other hand, in cervical cancer molecular
genetics, it is believed that HPV infection may influence
repeated mutations during HR-HPV DNA integration into host
genomic DNA to enhance cervical carcinogenesis process [6].

Moreover, as currently, HIV infected women can live longer
due to increased availability of antiretroviral therapy (ART),
many retain a considerable risk of persistence infection with
HR-HPV and a high possibility of progressing to invasive
cervical cancer [7]. The incidence of cervical cancer has been
changing worldwide, with increasing incidence in women
below 40 years of age [8] which may highlight specific age-
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cohort effects on morbidity and mortality probably due to the
result of HR-HPV infection acquired at a younger age or due to
the effect of HIV co-infection [2,8].

However, there is inconsistency of data regarding to the
association of HIV and ICC from different geographical
population groups [9]. For example, In Tanzania, although HIV
infection has already been reported to be prevalent in women
with invasive cervical cancer treated at the Gynecology
department at the Ocean Road Cancer Institute, there is a lack
of local data on the current existing presence and the impact
of HIV infection in women diagnosed with ICC [10-12].

Our study therefore was undertaken to establish the
following in this local cervical cancer population: HIV status at
the age of cervical cancer diagnosis, cervical cancer
characteristics and assessment of the outcome with regard to
treatment options in HIV positive versus HIV negative women
in Tanzania.

Methods

Sample size
We conducted a hospital-based prospective study with a

convenient sample size of 152 women, histologically
diagnosed with ICC at the Ocean Road Cancer Institute,
Tanzania for a period of one year. Women were further
grouped according to their age at cervical cancer diagnosis,
disease stage and the HIV status.

Study population and study period
In order to avoid study selection bias, only newly diagnosed

women with invasive cervical cancer at the gynecology
department at Ocean Road Cancer Institute were recruited in
the study from January 2014 to January 2015.

Variable selection
After obtaining ethical clearance and an informed consent

from the study participants, extraction of information from
original patients’ files and log books at the hospital’s medical
records was done to access treatment details and outcomes.
Missing data were excluded from the analysis.

Rapid antibody test was used to screen for HIV infection
status using Tanzania HIV rapid test algorithm for detection of
HIV antibodies as a standard operating procedure [12].

Statistical analysis
All data were entered into Microsoft Excel database and

then transferred to the SPSSTM computer program version 22
(SPSS Inc. Chicago, Illinois) to create a working database. Chi-
square test and logistic regression were used for statistical
analysis. Fisher’s exact test was considered in cells with
number less than 5 and the test statistics were significant if
p<0.05.

Ethical clearance
The ethical clearance was requested and permission was

sought from the management of the hospital. Confidentialities
of participated women were highly considered.

Results
Out of 152 women diagnosed with invasive cervical cancer,

only 2 women (1.3%) were disregarded in the analysis due to
unknown HIV status. Twenty seven women (18%) were aged
below 40 years and among HIV-positive women, 22 (81.5%)
were under 40 years of age compared to 16 (13%) who were
above 40 years. Furthermore, out of 123 women with invasive
cervical cancer above 40 years, 107 (86%) were HIV-
seronegative.

The median age for HIV-positive women with invasive
cervical cancer was 36 years, IQR (28-62) years, while for HIV-
seronegative women was 56 years, IQR (38-81) years, p-
value<0.001 (Figure 1). Furthermore, the age-group between
20-29 years old women with invasive cervical cancer were all
HIV-positive. In addition, more than 80% of women with
invasive cervical cancer who were above 49 years age-group
were HIV-seronegative compared to less than 20% in HIV-
positive women.

Figure 1 HIV status, age groups and CD4+ T cells in women
with invasive cervical cancer and their p-values.

Covariates for HIV infection among women diagnosed with
invasive cervical cancer were the age at sexual debut less than
16 years (p<0.001) and low education level (p=0.001).
Furthermore, in multiple correlations analysis, there was a
positive correlation between age of invasive cancer
presentation and HIV positive status (p<0.001) (Table 1).

In treatment modality, whether chemoradiation alone or
surgery and chemo followed by chemoradiation, was not
associated with HIV positive status (p=0.579) (Table 2).

Discussion
To our best of knowledge, these findings are not only the

first, but also add new evidence from a new study population
on the involvement of HIV infection in ICC. In this study
population of women with ICC in Tanzania, HIV seropositive
women diagnosed with invasive cervical cancer were 20 years
younger compared with HIV seronegative women. This affirms
with the available and what is already known from the
literature. Among women with ICC aged ≤ 40 years, 22/27
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(81.5%) were HIV-positive compared to 16/123 (13%) in
women aged >40 years. This shows and supports the fact that
HIV-positive women may develop invasive cervical cancer at a
younger age than HIV-seronegative women, p<0.001 (Figure
1).

These findings reinforce the previous evidence and adding
new results to the current existing similar findings. Our finding
of 20 years age difference is among the highest results
currently compared from recent similar studies done in sub-
Saharan Africa. For example, in a study done in Botswana,
participants with HIV infection were substantially 15 years
younger than those without HIV infection (median, 42 years
(IQR, 37 to 48 years) and 57 years (IQR 48 to 68 years),
respectively) [13].

In addition, among HIV-infected women, the possible known
risk of developing cervical cancer is 10 years earlier than in the
general population, with a high rate of progression to an
advanced disease stage with a poor treatment response and
prognosis [14]. Another example, in a case-control study
conducted in Ivory Coast, found that cervical cancer was
associated with HIV infection for women under the age of 40
[8]. In another study done in Kenya, indicated that cases of
patients younger than 35 years with cervical cancer were more
likely to be HIV positive than HIV negative controls of similar
age group [15], all these two findings are similar to our study.

In our study the median age in HIV positive women was 36
(28-62) while in HIV-seronegative women was 56 (38-81) (p-
value<0.001) (Table 1). This is the highest age difference so far.
This could be due to the nature of other studies not to involve
only women with invasive cervical cancer. For instance,
Kafuruki et al. [14] found the median age for HIV-positive
women was 32 years and 45 years for HIV-seronegative
women, Mwakigonja et al. [16] found the median age of 34
years in HIV-positive women and 44 years in HIV-seronegative
women while Balandya et al. [17] found the median age of 32
years in only in HIV-seropositive women.

In our findings, all women aged below 30 with ICC were HIV
positive but not all women with ICC below age 40 were HIV
positive either. Further, more than 80% of patients who were
above the age 49 years were HIV-seronegative, however, there
was a statistical significant difference in ages between HIV-
positive and HIV-seronegative women, p<0.001 (Figure 1). This
finding supports the fact that HIV positive women may
develop ICC at a younger age than HIV-seronegative women,
although we agree that there might be a confounding effect of
being sexually active due to younger age, which is a risk factor
for HIV acquisition.

Furthermore, HIV positive women with ICC received more
blood transfusion before ICC treatment and had low
pretreatment hemoglobin levels compared to HIV-
seronegative women, relative risks (1.83, 95% CI 1.07-3.14,
p=0.029). Therefore, all these findings in our study show the

burden and effects of HIV infection to ICC treatment course
and outcome.

Table 1 Covariates of HIV infection with Pearson correlations
and p-values.

Characteristics
HIV-
Positive
(%)

HIV-
Negative
(%)

Pearson
Correlation,
0.01 level, 2-
tailed

p-
value

No. of participants 38 112 - -

Median age (IQR),
years

36
(28-62)

56
(38-81) 0.537 <0.001

Age at sexual
debut - - 0.592 <0.001

≤ 16 years 29 (76.3) 15 (13.4) - -

≥ 16 years 9 (23.7) 97 (86.6) - -

Occupation 0.849

Employed 11 (28.9) 27 (24.1) - -

Unemployed 27 (71.1) 85 (75.9) - -

Education - - 0.036 0.001

Primary School
Education 26 (68.4) 51 (45.5) - -

Secondary school
education 11 (28.9) 36 (32.1) - -

No formal
education 1 (2.6) 25 (22.3) - -

Histology at
Diagnosis - - - 0.408

Squamous cell
carcinoma 35 (92.1) 109

(97.3) - -

Adenocarcinoma 3 (7.9) 1 (0.9) - -

Clear cell
carcinoma 0 1 (0.9) - -

Mucoepidemoid
carcinoma 0 1 (0.9) - -

Cancer stage 0.387

IB 1 (2.6) 5 (4.5) - -

IIA 2 (5.3) 20 (17.9) - -

IIB 14 (36.8) 34 (30.4) - -

IIIA 17 (44.7) 40 (35.7) - -

IIIB 4 (10.5) 13 (11.6) - -

Recent CD4 count

<200 cells/mL 8 (21.1) - - -

>200 cells/mL 30 (78.9) - - -

The strength of our investigation was that we carried out in
women only diagnosed with ICC compared to other studies
already done in Tanzania so far and specifically at a cancer
institute. The weakness is that we were supposed at least to
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involve age-matched healthy population as control in order to
generate a proper comparison or to involve large sample size

& other factors like duration of HAART use, viral load, and host
genetic variations.

Table 2 Treatment modality or toxicity among cervical cancer patients with known HIV status.

Treatment
or toxicity HIV-positive (%) n=38 HIV-negative (%) n=112 Relative risk (95% CI) p-value

Treatment modality 0.579

Chemoradiation alone 38 (100) 109 (97.3) - -

Surgery + Chemoradiation 0 3 (2.7) - -

Pretreatment BT

Yes 19 (50) 34 (30.4) Ref. -

No 19 (50) 78 (69.6) 1.83 (1.07-3.14) 0.029

Pretreatment Hb levels

Grade 0 34 (89.5) 108 (96.5) Ref. -

Grade 1 4 (10.5) 4 (3.5) 0.48 (0.23-1.02) 0.113

Post-treatment Hb levels

Grade 0 21 (55.3) 95 (84.8) Ref. -

Grade 1 7 (18.4) 15 (13.4) 0.6 (0.28-1.17) 0.083

Grade 2 4 (10.5) 1 (0.9) 0.2 (0.13-0.41) 0.0064

Grade 3 4 (10.5) 1 (0.9) 0.2 (0.13-0.41) 0.0064

Grade 4 2 (5.3) 0 N/A N/A

Pretreatment WBC

Grade 0 30 (78.9) 101 (90.2) Ref. -

Grade 1 3 (7.9) 9 (8) 0.92 (0.33-2.56) >0.99

Grade 2 5 (13.2) 0 N/A N/A

Grade 3 0 2 (1.8) N/A N/A

Post-treatment WBC

Grade 0 21 (55.3) 73 (65.2) Ref. -

Grade 1 10 (26.3) 18 (16.1) 0.63 (0.34-1.17) 0.215

Grade 2 5 (13.2) 11 (9.8) 0.71 (0.32-1.62) 0.525

Grade 3 1 (2.6) 8 (7.1) 2.02 (0.31-13.26) 0.68

Grade 4 1 (2.6) 2 (1.8) 0.67 (0.13-3.47) 0.542

Post-treatment toxicity

Yes 35 (92.1) 109 (97.3) Ref. -

No 3 (7.9) 3 (2.7) 0.49 (0.21-1.14) 0.171

Conclusion
We are adding a new significant finding of twenty years age

difference between HIV-positive and HIV-seronegative women
presented with ICC (p<0.001) from a new study population.
More studies are needed to further investigate on the
temporality of this association in order to advance our
understanding of the disease. Other possible factors for ICC
development such as HIV viral load, HIV/HPV co-infection,

duration of HAART use and most importantly the host
genetics, should further be studied to improve our
understanding of the disease. Therefore, in our study, we
conclude and affirm to the literature that HIV-positive women
develop ICC at a younger age compared to HIV- seronegative
women.
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