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ABSTRACT 

 

Introduction: Risk factors for adverse pregnancy-fetal outcomes with immune 

reconstitution inflammatory response syndrome (IRIS) have not been studied 

in Kenya among pregnant women, while focusing on the improved immunity 

after anti-retroviral therapy (ART) initiation. This study aimed to assess the 

association between the different socio-demographic and economic 

characteristics and adverse pregnancy-fetal outcomes among HIV positive 

ART naïve pregnant women 

Methodology: We used a prospective cohort design. We used chi-square test 

to investigate the association between social-demographic, economic 

characteristics and the adverse pregnancy-fetal outcomes. The study included 

ART naïve pregnant women seeking maternal care services with a confirmed 

HIV positive status within the first trimester of the pregnancy and excluded 

women who were not ART naïve and had other medical conditions before 

hospital visitation. A p-value of < 0.05 was set as the statistical significance and 

we performed logistic regression analysis to show independent outcome 

predictors. We determined adjusted relative risk at 95% confidence interval. 

Results: Most women aged between 30 and 39 years and most of them were 

women who did not have adverse pregnancy-fetal outcomes. However, this 

finding was not significant. The mother's status of being separated was 

significant for an adverse pregnancy-fetal outcome. 

Conclusions: There was a relationship in separated women and closely, 

unemployment status with an experience of adverse pregnancy-fetal outcome. 
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It is important that; clinical approaches should consider specific socio-

demographic and economic characteristics as factors related to; HIV-immune 

reconstitution inflammatory response syndrome after starting ART in 

pregnant women, as possible causes of adverse pregnancy-fetal outcomes. 

 

 

INTRODUCTION 

 

Adverse fetal outcome is a major challenge 

both in low and middle-income countries. 

Globally, adverse birth outcomes such as 

preterm birth, low birth weight, stillbirth, 

and congenital defects are some of the 

common problems (1). Every year, more 

than 7 million perinatal deaths occur across 

the world and half of them are stillbirths, 

accounting for 3.5 million. Developed 

countries have an estimate of stillbirths 

between 4.2 and 6.8 per 1000 births, where, 

in low and middle-income countries, 

it ranges from 20 to 32 per 1000 births (2). 

There is about 1.4 million HIV-infected 

women becoming pregnant annually (3), 

and thus, the increased risk of adverse 

pregnancy-fetal outcomes has generated 

much concerns. 

Administration of anti-retro-viral therapy 

(ART) during pregnancy has resulted in a 

remarkable shift in the pediatric human 

immunodeficiency virus (HIV) epidemic, 

opening the opportunity for global 

elimination of new pediatric HIV infections. 

In 2013, the World Health Organization 

(WHO) recommended all pregnant and 

breastfeeding women with HIV infection to 

start ART, and continue through mother-to-

child transmission duration risk, with 

continuing ART lifelong option regardless of 

clinical or immune status in high HIV 

prevalence settings (4). 

Anti-retro-viral therapy (ART) during 

pregnancy should focus on reducing 

prenatal transmission and treat maternal 

human immunodeficiency virus (HIV) 

disease. ART can cut perinatal transmission 

by several mechanisms, including lowering 

maternal ante-partum viral load and pre-

exposure and post exposure prophylaxis of 

the infant. Therefore, for prevention of 

perinatal transmission of HIV, joined ante-

partum, intra-partum, and infant anti-retro-

viral prophylaxis is important (5). Initiating 

combination anti-retro-viral therapy (ART) 

can meet suppression of viral replication 

and an increase in CD4+ T-cell counts in 

most patients (6), resulting in dramatic 

decrease in morbidity and AIDS-related 

mortality (7) . However, ART initiation is 

not without risk of complications, 

particularly in the first 6 months (8). 

Studies have reported an increased risk of 

preterm birth and low birth weight 

associated with initiation of highly active 

anti-retro-viral therapy before conception as 

compared with therapy initiation during 

pregnancy (9). Most people initiating anti-

retro-viral treatment show improved 

immune response and experience some 

opportunistic infections. This process is not 

eventful and, some proportion of patients 

experience inflammatory events in response 

to specific opportunistic pathogens within a 

short period of ART initiation. This 

describes two specific outcomes; a partially 

or completely exacerbated treated 

opportunistic infections, paradoxical IRIS 

and an inflammatory response to before not 

diagnosed often more pronounced than the 

typical presentation of this opportunistic 

infections, the unmasking IRIS (10). 

WHO & Kenya Development Health 

Survey, 2009 showed that, HIV-infection 

among women is generally higher than 

men .This is also associated with adverse 

pregnancy outcomes such as; neonatal 

mortality among women according to a 

study done in Kenya (11). In pregnant 

women infected with HIV, administering 
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ART drugs in pregnancy and/or intra-

partum greatly reduce the risk of vertical 

HIV transmission to the unborn baby (12).  

Although the benefits of anti-retro-viral 

(ARV) therapy for preventing mother-to-

child transmission are not disputable, 

researchers in developed and developing 

nations are reporting conflicting findings on 

the association between ART exposure and 

adverse birth and related pregnancy 

outcomes. Directly and /or indirectly, ART 

has also been found to greatly contribute to 

adverse pregnancy and birth outcomes (13). 

Again, a subgroup of patients experience 

clinical deterioration as a result of rapid and 

dis-regulated restoration of antigen specific 

immune responses during the 

treatment (14).  

Deaths related to IRIS are not common; 

however, associated high morbidity 

contributes to burden on the health-care 

system (15). This is a public health issue of 

concern, as increased IRIS presenting as of 

opportunistic infections and other non-

infectious conditions are due to ART use. A 

few autoimmune and other non-infectious 

conditions may worsen or appear after 

initiating highly active anti-retro-viral 

therapy, which implies that, inflammation 

brought by an IRIS-like syndrome is the 

cause. Whether such association represents a 

casual or a coincidental finding, this is not 

yet proven (16).  

There is about 30 percent of ART 

responding patients which present with one 

or more inflammatory response syndromes 

consistent with IRIS. This has the greatest 

impact in resource-poor countries especially 

in Africa, where patients are often very 

immune-deficient, including pregnancy 

related immune-depression and 

opportunistic pathogens after the start of 

anti-retroviral therapy (17).  

Again, considering the lack of consensus 

over the relationship between ART during 

pregnancy and negative fetal outcomes and 

complications (18), and the greater number 

of HIV-positive women of reproductive age, 

it is of paramount importance to make clear 

and test the relationship of socio-

demographic, economic characteristics with 

adverse pregnancy-fetal outcomes among 

ART naïve pregnant women of reproductive 

age(19)  

 

MATERIALS & METHODS 

 

Study area: This current study was 

conducted at two selected public hospitals in 

Kenya; The Kenyatta National and Mbagathi 

Hospitals, in Nairobi County.  

Study design: This was an observational 

prospective cohort study. We followed the 

participants from the end of first trimester to 

two weeks post-delivery, for six and half 

months after confirming their HIV positive 

status and put-on ART treatment with a 

defined case of HIV-IRIS as exposed cohort 

and non-HIV -IRIS as the non- exposed 

cohort (controls). 

Data Collection and analysis: We used a pre-

tested data questionnaire and we performed 

matching by age and parity. Protocols to 

describe the characteristics of enrolled 

pregnant women, use of ART regimens, and 

adverse pregnancy-fetal outcomes 

designed. We followed the women after 

confirmation of IRIS exposure status, 

until two weeks postpartum. Pre-testing of 

the data collection tool for construct validity 

was done. The information abstraction tool 

was uniform for both groups with coded 

values, majorly focusing on the primary 

outcome variable with maternal HIV 

immune reconstitution inflammatory 

syndrome response status and socio-

demographic, economic characteristics as 

the covariates. We analyzed the data using 

SPSS version 25.0. Chi-square 

test established the association between the 

response and predictor variables and a 

statistical significance of p< 0.05 was set. To 

adjust for confounding variables, we 

performed regression analyses. We used 
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adjusted odds ratio (AOR) with a 

corresponding 95% confidence interval to 

estimate the significance.  

We sought ethical clearance from the 

Kenyatta National Hospital and University 

of Nairobi Ethical Review Committee, 

Kenya and the 

National Commission for Science, Technolog

y and Innovation, Kenya provided the resear

ch permission.  

Hospitals authorized through a letter, to 

carry on with the research, and we obtained 

a written informed consent from study 

participants. 

 

RESULTS 

 

Social-demographic and economic characteristics 

of HIV-positive ART naïve pregnant women 

We gathered data from 204 HIV-positive 

ART naïve pregnant women. 103 

(50.5%) were between the age of 20-39 years. 

Majority, 163 (79.9%) were from Nairobi, 

while the rest from other parts of the 

country. Most women, 131 (64.2%) were in 

marriage. Over 90%, 189 (92.6%) of women 

were Christians and only, 15 (7.4%), were 

Muslims. Majority, 109 (53.4%) had 

secondary education and 49 (24.0%), had 

gone up to tertiary level of education. Half 

of them, 101 (49.5%) were self-employed and 

a similar proportion, 86 (42.2%) 

unemployed, with 16 (7.8%) being in civil 

service. On income source, 46 (22.5%) were 

housewives, while most, 142 (69.6%) had 

some work to generate income. 16(7.8%) 

income source wasn't known. This generally 

shows unemployed status with self-

employment engagement as shown below, 

in table 1.

 
Table 1 

HIV-positive ART initiated pregnant women Social-demographic and economic characteristics 

Variable Frequency (%) 

Maternal age Category in years 

20-29 

30-39 

40-49 

 

73 (35.8) 

103 (50.5) 

28 (13.7) 

Location/address 

Nairobi 

Outside Nairobi 

 

163 (79.9) 

41 (20.1) 

Education level                                       

No formal education 

Primary 

Secondary 

Higher/university 

Not recorded 

 

21 (10.3) 

24 (11.8) 

109 (53.4) 

49 (24.0) 

1 (0.5) 

Occupation 

Unemployed 

Civil servant 

Self-employed 

Not recorded  

 

86 (42.2) 

16 (7.8) 

101 (49.5) 

1 (0.5) 

Religion 

Christian 

Muslim 

 

189 (92.6) 

15 (7.4) 

Marital status 

Single 

Married 

Separated 

 

60 (29.4) 

131 (64.2) 

9 (4.4) 

https://www.cureus.com/publish/articles/44163-the-association-of-the-socio-demographic-and-economic-characteristics-with-adverse-pregnancy-and-fetal-outcomes-among-hiv-positive-pregnant-women-receiving-anti-retroviral-therapy-in-public-hospitals-nairobi-county-kenya/preview#table-anchor-156350
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Windowed  

Not recorded 

1 (0.5) 

3 (1.5) 

Income source   

Working (Self-employed or employed)  

Housewife 

Not recorded 

 

142 (69.6) 

46 (22.5) 

16 (7.8) 

 

Social-demographic and economic 

characteristics among HIV-positive ART 

initiated pregnant women in relation 

to Maternal HIV immune reconstitution 

inflammatory response syndrome 

Occupation and income source showed a 

close association with developing maternal 

HIV immune reconstitution inflammatory 

response syndrome after starting anti-retro-

viral therapy at p=0.036 (occupation) and 

p=0.042 (income source). Education level 

was closer to significance at p=0.056 while 

the other characteristics were insignificant 

(P=>0.05) as shown below, in table 2 

 
Table 2 

Social-demographic characteristics of HIV positive ART initiated pregnant women in relation to maternal HIV-

IRIS diagnosis status 

Variable Maternal HIV-IRIS 

 

P value 

YES NO 

Maternal age in years 

20-29 

30-39 

40-49 

 

31 (30.4) 

53 (52.0) 

18 (17.6) 

 

42 (41.2) 

50 (49.0) 

10 (9.8) 

 

0.133 

Location/address 

Nairobi 

Outside Nairobi 

 

79 (77.5) 

23 (22.5) 

 

84 (82.4) 

18 (17.6) 

 

0.382 

Education level                                       

No formal education 

Primary 

Secondary 

Higher/university 

Not recorded 

 

11 (10.8) 

16 (15.7) 

57 (55.9) 

17 (16.7) 

1 (1.0) 

 

10 (9.8) 

8 (7.8) 

52 (51.0) 

32 (31.4) 

0 

 

0.056 

Occupation 

Unemployed 

Civil servant 

Self-employed 

Not recorded  

 

51 (50.0) 

9 (8.8) 

41 (40.2) 

1 (1.0) 

 

35 (34.3) 

7 (6.9) 

60 (58.8) 

0 

 

0.036 

Religion 

Christian 

Muslim 

 

97 (95.1) 

5 (4.9) 

 

92 (90.2) 

10 (9.8) 

 

0.180 

Marital status 

Single 

Married 

Separated 

Windowed 

Not recorded 

 

32 (31.4) 

60 (58.8) 

6 (5.9) 

1 (1.0) 

3 (2.9) 

 

28 (27.5) 

71 (69.6) 

3 (2.9) 

0 

0 

 

0.165 

Income source      

https://www.cureus.com/publish/articles/44163-the-association-of-the-socio-demographic-and-economic-characteristics-with-adverse-pregnancy-and-fetal-outcomes-among-hiv-positive-pregnant-women-receiving-anti-retroviral-therapy-in-public-hospitals-nairobi-county-kenya/preview#table-anchor-156354
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Social-demographic, economic characteristics of 

HIV positive pregnant women with adverse 

pregnancy-fetal outcome status  

We established the relationship of the 

adverse pregnancy-fetal outcomes and the 

social-demographic and economic 

characteristics of HIV positive ART initiated 

women. Of the 204 women, 38 (18.62%) 

experienced at least, an adverse pregnancy-

fetal outcome (of a particular nature). The 

common maternal age was 30-39 years with 

a larger proportion of this age group being 

in women without any adverse pregnancy-

fetal experience. This observation was 

insignificant 19 (18.4); 84 (81.6) [OR = 0.9; 

95% CI: 0.7-2.4; P= .728]. Adverse 

pregnancy-fetal outcomes were likely in 

separated women as compared to 

unseparated women [OR=4.2; 95%CI: 1.0-

16.9; P=0.044]. Difference in proportion was 

there in woman’s level of education among 

women experiencing an adverse pregnancy-

fetal outcome and those who didn't, but this 

observation was insignificant (P>0.95). In 

addition, no statistically significant 

observation at (P>0.05) in the other socio-

demographic, economic characteristics and 

adverse pregnancy-fetal outcome as shown 

below in table 3. 

 
Table 3 

Association of social-demographic, economic characteristics of HIV positive pregnant women with adverse 

pregnancy outcome status 

Employed 

Self employed 

Housewife 

Not recorded 

7 (6.9) 

58 (56.9) 

24 (23.5) 

13 (12.7) 

5 (4.9) 

72 (70.6) 

22 (21.6) 

3 (2.9) 

0.042 

Variable APO OR (95% CI) P value 

Yes n (%) No n (%) 

Maternal age in years 

20-29 

30-39 

40-49 

 

15 (20.5) 

19 (18.4) 

4 (14.3) 

 

58 (79.5) 

84 (81.6) 

24 (85.7) 

 

1.0 

0.9 (0.4-1.7) 

0.6 (0.2-2.1) 

 

 

0.728 

0.473 

Location/address 

Nairobi 

Outside Nairobi 

 

29 (17.8) 

9 (22.0) 

 

134 (82.2) 

32 (78.0) 

 

0.8 (0.3-1.8) 

1.0 

 

0.541 

Education level                                       

No formal education 

Primary 

Secondary 

Higher/university 

 

1 (4.8) 

4 (16.7) 

22 (20.2) 

11 (22.4) 

 

20 (95.2) 

20 (83.3) 

87 (79.8) 

38 (77.6) 

 

1.0 

4.0 (0.4-39.0) 

5.1 (0.6-39.8) 

5.8 (0.7-48.1) 

 

 

0.233 

0.123 

0.104 

Occupation 

Unemployed 

Civil servant 

Self-employed 

 

15 (17.4) 

4 (25.0) 

18 (17.8) 

 

71 (82.6) 

12 (75.0) 

83 (82.2) 

 

1.0 

1.6 (0.4-5.6) 

1.0 (0.5-2.2) 

 

 

0.479 

0.946 

Religion 

Christian 

Muslim 

 

36 (19.0) 

2 (13.3) 

 

153 (81.0) 

13 (86.7) 

 

1.5 (0.3-7.1) 

1.0 

 

0.742 

Marital status 

Single 

 

11 (18.3) 

 

49 (81.7) 

 

1.2 (0.5-2.6) 

 

0.693 

https://www.cureus.com/publish/articles/44163-the-association-of-the-socio-demographic-and-economic-characteristics-with-adverse-pregnancy-and-fetal-outcomes-among-hiv-positive-pregnant-women-receiving-anti-retroviral-therapy-in-public-hospitals-nairobi-county-kenya/preview#table-anchor-156355
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Parity distribution among HIV positive ART 

naive pregnant women 

47.1% of the women were of 2-3 parity 

followed by 43.1% with a parity of 1. Those 

with 4-5 parity were at 8.8% and those with 

6-7 parity were only 1 % of the total, 

as shown below, in figure 1

 

 

Figure 1: Parity distribution 

 

DISCUSSION 

 

Majority of women were between the ages 

of 20 to 45 years, with none being below the 

age of 15 years. This is consistent with 

KDHS, (2014) findings which show that, the 

reproductive age in Kenya is between 15 

years to 49 years. Married women were 

64.2% of the respondents and single women 

were 29.4%. This closely correlates with 

KDHS 2014 survey that; six in ten (60%) 

women and 5 in 10 men age 15-49 are in 

marriage or living together. As regards 

parity of a woman, those with a parity of 1 

were at 43.1% and most at 47.1% with 2-3 

parity. Only 1% had parity of 6 and above. 
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https://www.cureus.com/publish/articles/44163-the-association-of-the-socio-demographic-and-economic-characteristics-with-adverse-pregnancy-and-fetal-outcomes-among-hiv-positive-pregnant-women-receiving-anti-retroviral-therapy-in-public-hospitals-nairobi-county-kenya/preview#figure-anchor-156366
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This is consistent with KDHS, 2008/2009 and 

2014 survey results indicating that, more 

women had conceived and given birth to at 

least twice. The level of education among 

HIV positive ART initiated women was at 

109 (53.4%) with secondary education and 

only, 49 (24.0%) with tertiary education. The 

rest, 11.8% had primary level education and 

10 %, no basic education. This is somehow 

consistent with (13), findings indicating that, 

7% percent of women aged 15-49 have no 

education and about one-quarter of women 

and men have completed primary school, 

while 16% of women and 19% of men have 

completed secondary school and that 88% of 

women age 15-49 are literate. As it regards 

the religion, a greater percentage of women 

were Christians therefore showing the 

religious inclination in Nairobi and Kenya at 

large as per Abdullah & KDHS 2008/2009 

and 2014 findings which show that 

Christianity is at 86% and Muslims about 

10%. In terms of occupation, 101 (49.5%) 

were self-employed and about a similar 

proportion, employed, 86 (42.2%), with only, 

16 (7.8%) being in civil service. This 

finding is inclining to Kenya employment 

population ratio findings in 2016 that, 57.6% 

are in employment. On income source, 46 

(22.5%) were housewives while the most, 

142 (69.6%) had some work to generate 

income, findings which are close to those of 

KDHS, 2014. On parity, majority of women 

(47.1%) had 2-3 children followed closely by 

women with a parity of 1 at 43.1%. Those 

with 4-5 parity were at 8.8%. Women with 6-

7 parity were only 1 % of the total. This is 

consistent with KDHS 2014 survey that most 

Kenya population of women has 2-3 

children and among over women with over 

6 children is less than 2 %. In general, there 

was a relationship between marital status 

defined by a case of woman being separated 

with adverse pregnancy-fetal outcome 

experience among HIV positive ART 

initiated women and, maternal HIV immune 

constitution inflammatory response 

syndrome as the exposure variable with, 

education level, occupation status and 

source of income. 

 

CONCLUSION 

 

The results indicated that, there was a 

relationship between socio-demographic, 

economic characteristics especially, 

separated marital status and an adverse 

pregnancy-fetal outcome, among HIV 

positive anti-retro-viral naïve pregnant 

women of reproductive age. This encounter 

was most significant in women diagnosed 

with immune reconstitution inflammatory 

response syndrome (IRIS) as compared to 

controls (non-IRIS diagnosed). Clinical 

approaches should consider specific socio-

demographic, economic characteristics as 

related to; HIV immune reconstitution 

inflammatory response syndrome (IRIS) 

among ART naïve pregnant women, as 

adverse pregnancy-fetal outcome may occur. 

Integrative approach is important in 

diagnosing immune reconstitution 

inflammatory response syndrome by 

considering socio-demographic, economic 

covariates which may influence an adverse 

pregnancy-fetal outcome among HIV 

positive ART initiated pregnant women of 

reproductive age. 
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