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Introduction

Pregnancy, also known as gravidity or gestation, is the time 
during which one or more young human life develops in the 
uterus. The average length of human gestation is 280 days, 
or 40 weeks, from the first day of the woman’s last menstrual 
period.[1,2] This period is hallmarked with a wide array of 
metabolic, nutritional, physiological, psychological, and 
anatomical changes that heralds in a new born.[3‑8]

Background: Pregnancy is associated with biochemical alterations and may be compounded by human immunodeficiency virus (HIV) infection 
potentially affecting pregnancy outcome. Aims: This study evaluated some biochemical parameters that could possibly affect pregnancy 
outcomes in HIV‑infected women. Patients, Materials and Methods: The study involved 136 HIV sero‑positive on highly active antiretroviral 
therapy (HAART) and 137 HIV sero‑negative pregnant women, recruited from the Antenatal Clinic of Nnamdi Azikiwe University Teaching 
Hospital, Nnewi. Antinuclear antibodies (ANAs), anti‑beta 2‑glycoprotein‑1 (βGP1), and thyroid peroxidase autoantibody (TPOab) were 
analysed using the enzyme‑linked immunosorbent assay methods. Results: TPOab in HIV sero‑positive subjects (104.9 ± 51.06 IU/mL) was 
significantly higher (P > 0.05) compared with controls (89.5 ± 33.5 IU/mL). ANA and βGP1 in test group (0.89 ± 0.31; 12.94 ± 8.9, respectively) 
did not change significantly (P > 0.05) compared with the controls (0.84 ± 0.27; 10.37 ± 9.6, respectively). There were no significant changes 
in measured biochemical parameters between trimesters (P > 0.05). Furthermore, there were no significant differences in measured biochemical 
parameters between subjects with different APGAR scores in all subject groups. Conclusion: HIV infection affected TPOab level but had no 
impact on ANA, βGP1, and APGAR score in HIV pregnancy under HAART.
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It is a period characterised with some signs and symptoms which 
are often discomforting, and sometimes with complications 
such as high blood pressure of pregnancy  (preeclampsia), 
gestational diabetes, iron‑deficiency anemia, and hyperemesis 
gravidarum, insufficient or excessive weight gain resulting to 
microsomia, macrosomia, intra‑uterine growth retardation/
death, and other untoward pregnancy outcome.[9‑14]

Immune system suppression and deregulation is the another 
feature of pregnancy.[15] This often predisposes the subject 
to infections such as flu, vaginal yeast infections, uterine 
infections, Group B Streptococcus, bacterial vaginosis, and 
Listeria.[16‑18] The changes in immune function may cause this 
increased risk of infection, and if left untreated, may lead to 
serious complications. Pregnancy can also increase the risk of 
contraction of infections such as the human immunodeficiency 
virus  (HIV).[19] Also people living with HIV may suffer 
increased pregnancy risk.[20‑22]

Furthermore, if untreated the risk of transmitting HIV to 
the baby increases.[23] The use of antiretroviral treatment 
in pregnancy in a long‑course regimen reduces the risk of 
transmission by as much as two‑thirds. Antiretroviral therapy in 
pregnancy also has been widely reported to improve maternal 
health and pregnancy outcome.[24,25] Adverse pregnancy 
outcomes that have been reported in HIV‑positive women 
include increased rates of spontaneous early abortion, low birth 
weight babies, and stillbirths, preterm labor, preterm rupture 
of membranes, other sexually transmitted diseases, bacterial 
pneumonia, urinary tract infections, and other infectious 
complications.[21,26]

Normal pregnancy in itself is associated with immunological 
changes.[5] Maternal immune system adapts to maintain tolerance 
toward the allogenic fetus both to protect the mother and her 
future baby from pathogens. Some immunologic parameters 
such as antinuclear antibodies  (ANAs), thyroid peroxidase 
autoantibody (TPOab), and anti‑beta‑2‑glycoprotein‑1 (βGP1) 
were assessed in this study to evaluate their role in pregnancy 
outcome in women living with HIV. ANAs are serum 
autoantibodies directed against nuclear cell antigens and bind to 
proteins, nucleic acids, and protein–nucleic acid complexes.[27,28] 
They are produced by auto‑reactive B lymphocytes and are 
commonly found in patients with autoimmune diseases. It is 
believed that abnormal ANA production leads to the formation 
of antigen‑antibody complexes which are implicated in the 
pathogenesis of autoimmune diseases.[29] There is sufficient 
evidence of association of HIV infection and autoimmune 
diseases, thus possibly associating ANA as comorbidity in 
HIV pregnancy.[30,31]

Thyroid peroxidase  (TPO) is essential for physiological 
function of the thyroid gland. Its key physiological function 
is the biosynthesis of thyroid hormones which is necessary 
in pregnancy. The high prevalence of TPOAbs has been 
implicated in the aetiology of some autoimmune conditions and 
possibly in HIV pathology.[32] Thyroid autoimmunity can have 
an adverse impact on the outcome of pregnancy.[33] Although 

the adverse effects of antithyroid antibodies have been well 
studied in hypothyroid women, their effects in euthyroid 
women as well as in HIV pregnancy need to be well evaluated.

Beta‑2 glycoprotein antibody is considered one of the primary 
autoantibodies called antiphospholipid (APL) antibodies that 
mistakenly target the body’s own lipid‑proteins (phospholipids) 
found in the outermost layer of cells  (cell membranes) and 
platelets. βGP1 antibody tests can be utilised along with 
cardiolipin antibody and lupus anticoagulant testing in 
the diagnosis of APL syndrome which is implicated in an 
unexplained blood clot  (thrombotic episode), and recurrent 
miscarriages in women.[34] Immunologic evaluations prior 
to conception, as well as during pregnancy may be useful in 
the management of pregnancy, especially in certain groups 
of individuals such as women living with HIV. Hence, this 
study aims to evaluate the possible benefits of measurements 
of these immunological parameters during pregnancy in HIV 
seropositive individuals.

Patients, Materials and Methods

Two hundred and seventy‑three antenatal women attending the 
antenatal clinic of the Nnamdi Azikiwe University Teaching 
Hospital Nnewi were recruited for the study. These comprised 
of 136 HIV sero‑positives on highly active antiretroviral 
therapy (HAART) (test group) and 137 sero‑negatives (control 
group). Every alternate consenting subject was recruited. 
Questionnaire [Attached in the Appendix] was administered 
on all participants. Venous blood samples were collected for 
4–6 times coinciding with antenatal visit up till delivery, and 
biochemical parameters such as ANAs, anti‑βGP1, and TPOab 
were analysed using the enzyme‑linked immunosorbent assay 
method. Subjects were monitored till delivery and the delivery 
outcomes such as appearance, pulse, grimance, activity, and 
respiration (APGAR) score and IUFD were recorded.

Sample size determination was done using Taro Yamane’s 
formulae, with 95% confidence interval, 0.05 precision.[35] 
Thus,

n = N/1 + N (e) 2

n = Sample size

n = The estimated population of study (610)

e = The margin of error (0.05)

n = 610 = 241

1 + 610 (0.05) 2

Adjusting the sample size for anticipated 10% attrition, 
n = 265.

Ethical approval
Ethical approval was obtained from the Ethics Committee of 
the Nnamdi Azikiwe University Teaching Hospital Nnewi. 
NAUTH/CS/66/VOL. 6/039. Informed consent was obtained 
from every participant. Questionnaire was administered on the 
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participants. Participants exercised their free will and could 
withdraw from the study at any time.

Statistical analysis
Data obtained from the study were presented as mean ± standard 
deviation. It was analysed using the IBM SPSS  (Statistical 
Package for the Social Sciences) statistics for Windows, 
version 20.0, Armonk, NY, USA: IBM Corporation. Student’s 
t‑test, ANOVA, and post hoc analysis were done to compare 
the means among different groups. Level of significance was 
taken at P < 0.05.

Results

Table  1 shows the comparison of biochemical parameters, 
age, and body mass index between HIV sero‑positive and 
HIV sero‑negative pregnant subjects. Anti‑TPO antibodies 
was significantly higher  (P = 0.0012) in HIV sero‑positive 
subjects compared to control. There were no significant 
difference (P > 0.05) in other parameters compared.

Tables  2 and 3 show the comparison of the biochemical 
parameters in different APGAR scores. There were no 
significant differences in the measured biochemical parameters 
for subjects with different APGAR scores in both test and 
control groups.

Tables 4 and 5 show the comparison of parameters in different 
trimesters of the two test groups. There were no significant 
changes in the tested biochemical parameters in all the different 
trimesters for the two test groups (P > 0.05).

Discussion

Pregnancy is a critical period of the development of life and 
thus often requires manifold efforts for a good outcome. In the 
process of antenatal care, additional attention may be required 
for certain category of subjects, such as subjects with HIV 
sero‑positivity.

Elevation of autoantibodies may be an indication of 
autoimmunity resulting to aggression on self which is often 
deleterious. This study showed that serum anti‑TPOab was 
significantly higher among pregnant women living with HIV 
compared to the sero‑negatives. This has the likely implication 
of resulting to subclinical hypothyroidism, over thyroidism, 
postpartum throiditis, and autoimmune thyroiditis.[36] 
Autoimmune thyroid diseases  (AITD) are the main causes 
of thyroid dysfunction and the most common autoimmune 
diseases in the world and this can be further exacerbated by 
HIV infection in pregnancy.[31] Further antenatal care toward 
ameliorating the deleterious effects of the elevated antithyroid 

Table 3: The relationship between APGAR score and some biochemical parameters of human immunodeficiency virus 
sero‑negative pregnant subjects

Parameters Apgar score based groupings

0–4 (n=04) 5–7 (n=10) 8–10 (n=82) F P
Anti‑thyroid peroxidase antibodies (IU/mL) 115.95±52.10 77.77±38.27 91.05±32.67 1.826 0.1668
Anti‑nuclear antibodies 1.00±0.27 0.69±0.27 0.83±0.27 2.100 0.1282
Anti‑beta 2 glycoprotein 1 IgA (U/mL) 7.33±3.32 7.16±2.07 10.17±6.90 1.242 0.2934
Values with P<0.05 are statistically significant. Values are mean±SD. HIV: Human immunodeficiency virus, SD: Standard deviation, IgA: Immunoglobulin A
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Table 1: Comparison of some biochemical parameters, age, and body mass index between human immunodeficiency 
virus sero‑negative and human immunodeficiency virus sero‑positive antenatal subjects

Parameter HIV negative (n=137) HIV positive (n=136) t P
Anti‑thyroid peroxidase antibodies (IU/mL) 89.50±33.51 104.90±51.06 3.270 0.0012*
Anti‑nuclear antibodies 0.84±0.27 0.89±0.31 1.648 0.1004
Anti‑beta 2 glycoprotein 1 IgA (U/mL) 10.37±9.67 12.94±18.90 1.178 0.2404
BMI 26.96±5.05 27.97±6.17 1.190 0.2356
Age (years) 30.78±5.10 31.42±4.63 0.896 0.3714
*Values with P<0.05 per row are statistically significant. Values are mean±SD. BMI: Body mass index, HIV: Human immunodeficiency virus, SD: Standard 
deviation, IgA: Immunoglobulin A

Table 2: The relationship between APGAR score and some biochemical parameters of human immunodeficiency virus 
sero‑positive pregnant subjects

Parameters Apgar score based groupings

0–4 (n=06) 5–7 (n=06) 8–10 (n=35) F P
Anti‑thyroid peroxidase antibodies (IU/mL) 96.23±22.65 84.53±17.64 108.40±76.87 0.3554 0.7029
Anti‑nuclear antibodies 0.74±0.18 0.87±0.30 0.83±0.27 0.4007 0.6723
Anti‑beta 2 glycoprotein 1 IgA (U/mL) 8.43±2.76 8.70±6.25 17.15±26.39 0.6062 0.5499
Values with P<0.05 are statistically significant. Values are mean±SD. HIV: Human immunodeficiency virus, SD: Standard deviation, 
IgA: Immunoglobulin A
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antibodies in women living with HIV will promote good 
pregnancy outcome. Previous studies have demonstrated 
an association between HAART and the development of 
AITD.[37,38] Since abnormal elevations of these antithyroid 
antibodies may lead to adverse outcomes in both mothers 
and fetuses, special attention must be paid to the titer of 
the antibodies during pregnancy. The underlying molecular 
mechanisms of the variations in those antibodies have yet to 
be well understood. The determination of the frequency and 
timing of thyroid antibody evaluation, as well as determining 
the different reference levels of these parameters, at different 
stages of gestation, also remain to be elucidated, and would 
improve antenatal care and outcome.

There was no significant change in serum levels of ANAs and 
anti‑βGP1 in this study. The presence of APL and/or ANA 
seems to be more frequent in the population of infertile women; 
serum auto‑antibodies are associated with early ovarian 
failure, and has been implicated in some fertility disorders.[39] 
There are sufficient evidence implicating their role in certain 
adverse pregnancy outcomes.[40] However, their mechanism 
of elevation and prognostic value is not conclusive and need 
to be further evaluated.[41]

In this study, unlike serum estriol, progesterone, and pregnancy 
associated plasma protein‑A which were elevated at different 
stages of pregnancy, there were no significant changes in 
the levels of TPO, ANA, and βGP1 in the three trimesters. 
Unlike the previously mentioned parameters whose role in 
progression of pregnancy has been well documented, TPO, 
ANA, and βGP1 appear not to have any role in pregnancy 
maintenance and progression.[42‑44] It may also imply that 
sudden elevations of these parameters during pregnancy may 
portend grave consequences, and may thus serve as index of 
pregnancy wellbeing evaluation. This may need validation.

The relationship between TPO, ANA, and βGP1 levels and 
APGAR score was evaluated in this study. Our data showed 
that the serum levels of these parameters did not significantly 
affect APGAR score.

Conclusion

HIV infection affected TPOab level, but had no impact on 
ANA, βGP1 and APGAR score in HIV pregnancy under 
HAART.
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APPENDIX
Consent form

Dear Ma,

I am a PhD student of Nnamdi Azikiwe University conducting a study on pregnant women in Nnewi, Anambra State.

My project topic is Measurements of Pregnancy Associated Plasma Protein‑A (PAPP‑A), Nutritional, Immunological, and some 
other Biochemical Indices in Different Stages of Pregnancy in Nnewi ‑ Eastern Nigeria.

The essence of the study is to find out the laboratory (biochemical) basis of some problems seen in pregnancy.

Your participation is this study will be voluntary. You are not being compelled. You are also free to withdraw from the study at 
any time without any repercussion. Participants will not be prone to hazard and will not be paid.

The study will require 8 mL of blood sample collections in the different stages of pregnancy. A questionnaire will also be 
provided for you to fill.

Please accept my assurance of confidentiality on information obtained in the study.

It is my expectation that the result of this study will contribute positively to pregnancy outcome in this environment.

I thus appeal for your wilful participation in this study.

May you please sign bellow to indicate your approval to participate in this study?

……………………………………………………………………………………………….

Name of.......................... Participant Signature/Thumbprint..........................Date

Thank you.

OKWARA, JOHN E

Principal investigator (08037109857)

Lecturer 11

Chemical Pathology Department

NAU

For enquiries please contact

Dr G. Udigwe

Consultant, Obstetrics and Gynaecology Department, NAU.

Questionnaire for a study titled: Measurements of pregnancy associated plasma protein‑a (PAPP‑a), nutritional, immunological, 
and some other biochemical indices in different stages of regnancy in Nnewi ‑Eastern Nigeria.

1.	 Hospital No:……………………………………Date………….……………….

2.	 Age:…………………………………………………………………………………….

3.	 Height:……………………………………………………………………………….

4.	 Weight:………………………………………………………………………………

5.	 LMP:……………………………………………………………………………………

6.	 Gestational Age………………………………………………….(WKS)

7.	 BP:……………………………………………………………………………………

8.	 Race (a) African, (b) White, (c) Others…………………………….

9.	 Ethinicity (a) IBO, (b) Yoruba, (c) Hausa, (d) Others……………….

10.	�Occupation (a) House wife, (b) Civil servant, (c) Trader, (d) 
Others……………………………………………………………………….
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11.	�Presence of systemic disease  (a) Diabetes,  (b) Hypertension,  (c) Renal impairement,  (d) Heart disorder,  (e) 
Others………………….

12.	�Presence  of  some pregnancy  re la ted  problems   (a )  Anaemia ,   (b )  GDM,  (c )  Preen lamps ia ,   (d ) 
Others………………………………………….

13.	Alcohol intake (a) Yes (b) No

14.	Frequency of alcohol intake (a) Occassionaly, (b) Regularly

15.	Cigarette smoking (a) Yes (b) No

16.	Frequency of cigarette smoking (a) Occassionaly, (B) Regularly

17.	Tobacco (Snuff) Usage (a) Yes (b) No

18.	Frequency of snuff usage (a) Occassionaly, (b) Regularly

19.	How old is your last child?............................

20.	How many children have you?......................

21.	Did you suffer pregnancy delay? (A) Yes (B) No

22.	If Yes, for how long?

23.	Did you lose any pregnancy? (a) By miscarriage, (b) Abortion

24.	Did you know the cause?

25.	At what month of pregnancy?

26.	Did you see any doctor? (a) Yes, (b) No

27.	Did you use traditional herbs? (A) Yes, (B) No

In your previous pregnancy

28.	Did you take routine drugs?

29.	Did you notice leg swellings?

30.	Did you have protein in urine (a) Yes, (b), No (c) Don’t know

31.	Did you have sugar in urine (a) Yes, (b) No, (c) Don’t know

32.	Were you at any time admitted in hospital? (a) Yes, (b) No

33.	If Yes, for how long?


