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ABSTRACT

Introduction: Low Birth Weight (LBW) is associated with poor
health conditions during neonatal period, infancy and in adult
life. It is possible that some form of fetal growth restriction
occurs in babies of HIV sero-positive women.

Aim: To determine the effect of maternal HIV infection on
neonatal birth weight and other neonatal anthropometric
indices.

Materials and Methods: The study was prospective cohort in
design. Neonatal birth weight, head circumference, and crown-
heel length of babies of 87 consecutive consenting HAART
experienced HIV sero-positive pregnant women on HAART
(study group) were compared with those of 92 matched HIV
sero-negative women (control group). Data analyses were both
descriptive and inferential at 95% confidence level.

Keywords: Crown-heal length, HAART experienced,

Results: The incidence of low birth weight was 25.3% (22/87)
among the HIV sero-positive group and 14.1% (13/92) among
the control group (p=0.060, R.R=1.8, 95% CI: 0.96-3.33). The
mean neonatal head circumference in the study and control
groups were 33.7+2.93 cm and 34.5+2.31 cm respectively,
p=0.036 while the mean crown-heel length was 47.9+4.59 cm
versus 48.7+4.02 cm, p=0.217.

Conclusion: Maternal HIV treatment with Highly Active
Antiretroviral Therapy (HAART) was not associated with
high incidence LBW in Enugu, Nigeria. However, the head
circumference was reduced. Careful measurement of the head
circumferences of neonates of HIV sero-positive mothers,
during routine new-born examination, is encouraged, so that
any disproportionate growth would receive further appropriate
assessment.

Head circumference, Low birth weight, Maternal HIV sero-positivity

INTRODUCTION

Birth weight is a clinical parameter used for monitoring and analysing
events during the antenatal period and also the pregnancy outcomes
[1]. LBW is either the result of preterm birth or restricted fetal growth
[2] and the later is due to hostile intra-uterine environment. A reduced
weight, length and a head circumference of newborn at birth is
characteristic of LBW [3]. Newborns with LBW have increased risk
of infection and death during neonatal period and infancy [4].

There is now increasing evidence that LBW is associated with several
poor health conditions in adult life such as adult onset Diabetes
Mellitus, Hypertension, Ischaemic heart diseases, intellectual and
sensory disabilities [4]. Hence identifying the determinants of LBW is
vital because of the enormous health challenges associated with it.

The burden of HIV/AIDS is still one of the serious health challenges
in the world today with the developing countries worse affected
while sub-saharan Africa remains by far the most affected region
[5,6]. It is believed that HIV per se seem not to affect pregnancy
and vice versa [7,8]. However, a previous study has documented
some association between anaemia, preterm labour, Intrauterine
Growth Restriction (IUGR), fetal distress, still birth and LBW and
maternal HIV infection [9]. Furthermore, some studies done in the
developing countries reported increased risk of preterm deliveries
and delivery of LBW newborns among HIV infected pregnant
women [10-13]. However other studies from the developed
countries have shown no significant difference in birth weight
[14,15]. The pathogenesis of LBW among infants of HIV infected
women is not clear. It is being suggested that HIV infected mothers
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may have more subclinical chorio-amnionitis compared to those
without the virus [16,17].

There are literature that addressed the relationship between HIV
infection and pregnancy, however most of these were concerned
with the risk of mother-to-child transmission and just few on adverse
pregnancy outcome with regards to pregnant women infected with
HIV [11]. The proportion of LBW infants especially those exposed
to HIV can serve as measures of socio-economic development as
well as a measure of quality required mother and child health care
needs. This study was aimed at determining the effect of maternal
HIV infection on neonatal birth weight, head circumference, and
crown-heel length at the University of Nigeria Teaching Hospital,
Enugu Nigeria.

MATERIALS AND METHODS

The study was prospective cohort in design. The study participants
were drawn from pregnant women attending antenatal care at
the antenatal clinic of the University of Nigeria Teaching Hospital
(UNTH), Enugu, who intended to deliver at the labour ward of the
hospital. The study period was from May 2015 to May 2016. The
prevalence of HIV in pregnancy, in Enugu State of Nigeria is the
third highest in the South-Eastern geopolitical region of Nigeria [18]
while it is 12.4% among antenatal clinic attendee at UNTH [19]. The
approval for this study was obtained from the Institutional Review
Board (IRB) of the hospital (NHREC/05/01/2008B-F-WA00002458-
1RB00002323). There was individual counselling of each women
recruited for the study, after which her consent was obtained.
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The sample size was calculated using the formula [20];
n=2x(Zo+ZB)*xP(1-P)/(P,-P,? where n=sample size, p=average
proportion exposed, Zf=Z score determined from statistical table
based on acceptable level of power of comparison between groups,
Za=Z score determined from statistical table based on value of level
of significance, P-P, is effect size (difference in proportion expected
from previous studies for cases and control). Using the incidence
rate of LBW among HIV negative controls in a previous study in
Abakalili, Nigeria in 2009 [21], and this study designed to detect a
10% increase in the proportion of low birth weight newborn among
pregnant women with HIV infection at 5% (0.05) level of significance
and 80% (0.80) power and assuming a 20% loss to follow-up,
200 participants were eligible for the studly.

The exposure (study) group consisted of 100 consenting HIV
sero-positive pregnant women, at a gestational age of 24 week or
less, who were on Highly Antiretroviral Therapy (HAART) and sero-
negative to Venereal Disease Research Laboratory (VDRL) test.
Exclusion criteria were HIV clinical stage 3 to 4, multiple pregnancy,
maternal diabetes mellitus, pre-eclampsia, intrauterine fetal
death, women who react to Sulphonamides, women with kidney
disease, autoimmune disorders, hypothyroidism, severe vomiting in
pregnancy and history of illicit drug use and tobacco. The control
group consisted of equal number of HIV negative pregnant women
matched for age and parity groups, attending the antenatal clinic of
the UNTH and who also intended to deliver at hospital.

Both study and control groups’ participants were encouraged to
sleep under insecticide treated nets provided for them. Additionally,
they received intermittent preventive treatment for malaria with
sulphadozine-pyremethazine (IPT-SP) during the pregnancy
according to the prevailing national guidline [22] two doses starting
after 16 weeks gestation and separated by interval of one month,
for the HIV sero-negative women while the HIV sero-positive women
received 3 doses after 16 weeks gestation, separated by the same
interval of one month. The HIV sero-positive women received ARV
drugs according to the national guideline [23].

At recruitment, relevant information that included maternal age, parity,
marital status, occupation, level of education, husband’s occupation,
history of alcohol and complication during pregnancy was collected
using proforma. Clinically evaluation for signs and symptoms of
AIDS was done using the WHO clinical case definition [24]. Social
classification described by Olusanya BO et al., was used to classify
the women into social classes [25]. This was based on education of
the woman and the occupation of her husband. This comprised five
social classes (I-V). Social classes | and Il represented the elites, class
Il represented the middle class and classes IV and V represented
the lowest class. Anthropometric measurements such as, booking
weight and height were performed using standard methods [26]
and maternal weight was measured at every antenatal visit. Data
was obtained from the newborns of participants in both groups and
included gestational age at birth, sex, mode of delivery, birth weight,
crown-heel length, and the head circumference. The gestational age
at birth was determined from the first day of the mother’s Last Normal
Menstrual Period (LNMP). Calculations from first trimester ultrasound
scan were used in cases where the LNMP was not recalled with
certainty. LBW was regarded as birth weight less than 2.5 kg [27].
The normal head circumference at term is 35+2 cm [28].

The primary outcome measured was the incidence of low birth
weight amongst newborn of HIV sero-positive women and the control
group. The secondary outcome measures included the mean head
circumference and crown-heel length of newborn in each group.

STATISTICAL ANALYSIS

Data collected was keyed into the Statistical Package For Social
Sciences (SPSS) computer software version 20 for windows.
Continuous variables were analysed using the mean+SD and
compared between the two groups using the student t-test.
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Proportions were compared using the Pearson’s chi square
test. Relationships were expressed using relative risks at 95%
confidence interval. All tests were two sided and p-value of <0.05
was considered statistically significant.

RESULTS

Two hundred participants were recruited for the study-100 HIV sero-
positive women (study group) and a matched control of 100 HIV
sero-negative women. Thirteen (13.0%) and 8 (8.0%) participants
were lost to follow-up in the study and control groups respectively.
Thus, the number of participants analysed was 87 for the study
group and 92 for the control group. Basic characteristics of the
participants were similar between the study and control groups
[Table/Fig-1]. The mean ages of participants were 32.8 (5.38) and
32.9 (5.17) for the study and control groups respectively (p=0.880).
A majority of the participants belonged to multiparous group
(70.1%, 61/87 versus 72.8%, 67/92), and social class Ill (41.4%,
36/87 versus 46.7%, 43/92).

HIV +ve HIV -ve women
Characteristics women (n=87) (n=92) p-value
<20 0 (0.0%) 0(0.0%)
20-24 7 (8.0%) 8(8.7%)
25-29 16 (18.4%) 14 (15.4%)
Age (years) 0.984
30-34 29 (33.3%) 30 (32.6%)
35-39 26 (29.9%) 30 (32.6%)
>40 9 (10.3%) 10 (10.9%)
1 21 (24.1%) 20 (21.7%)
Parity 2-4 61 (70.1%) 67 (72.8%) 0.920
>5 5 (5.7%) 5 (5.4%)
Elite (1&l1) 19 (21.8%) 26 (28.3%)
Social class Middle (ll) 36 (41.4%) 43 (46.7%) 0.218
Low (IV&V) 32 (36.8%) 23 (25.0%)
Igbo 64 (73.6%) 65 (70.7%)
Hausa 5(5.7%) 9(9.8%)
Ethnic group 0.569
Yoruba 8(9.2%) 11 (12%)
Others 10 (11.5%0 7 (7.6%)
Vaginal 42 (48.3%) 51 (55.4%)
delivery
Mode of delivery 0.338
Caesarean | 5 (54 79s) 41 (44.6%)
section

[Table/Fig-1]: Distribution of participants’ basic characteristics.

[Table/Fig-2] shows that the major predictors of neonatal birth
weight did not differ between the two groups. The mean (SD) weight
gain in pregnancy was similar between the HIV sero-positive group
{9.4 (2.20) kg] and the control [9.6(2.0 kg)}, p=0.560. A majority of
the participants in both groups had weight gain in the pregnancy
of 10 kg or more (51.7%, 45/87 versus 57.6%, 53/92). The gender
distribution of the newborns (male or female) did not differ between
the two groups (p>0.05). Also, the incidence of preterm delivery in
the HIV positive group (11.5%, 10/87) did not differ significantly from
that of the control group (16.3%, 15/92), p=0.353.

HIV +ve women | HIV -ve women

Characteristics | Sub-groups (n=87) (n=92) p-value
Weight gain in <10 42 (48.3%) 39 (42.4%) 0.429
pregnancy (kg) >10 45 (51.7%) 53 (57.6%)

Gestational age <37 10 (11.5%) 15 (16.3%) 0.542
at delivery (wks) >37 77 (88.5%) 77 (83.5%)

Gender of Male 45 (51.7%) 50 (54.3%) 0.725
newborn Female 42 (48.3%) 42 (45.7%) 0.725

[Table/Fig-2]: Distribution of major predictors of birth weight.
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The incidence of low birth weight was 25.3% (22/87) among the HIV
sero-positive women and 14.1% (13/92) among the control group;
the observed difference was not statistically significant (p=0.060,
R.R=1.8, 95% CI: 0.96-3.33). Likewise, the mean neonatal birth
weights of the participants’ babies were similar between the two
groups {2.9 (0.73) kg versus 3.0 (0.67) kg}, p=0.413. The mean head
circumference of babies of HIV sero-positive women {33.7(2.93) cm}
was significantly lower than 34.5 (2.31) cm observed for the HIV
sero-negative control (p=0.036). The mean neonatal crown-heel
length did not differ between the 2 groups (p=0.217). Further details
of the anthropometric measurements of babies in the two groups
are shown in [Table/Fig-3].

HIV +ve women HIV -ve women
(n=87) (n=92)
Characteristics Mean (SD) Mean (SD) p-value
Birth weight (kg) 2.9(0.73) 3.0(0.67) 0.413
Head circumference (cm) 33.7 (2.93) 34.5(2.31) 0.036
Crown-heal length (cm) 47.9 (4.59) 48.7 (4.02) 0.217

[Table/Fig-3]: Effect of maternal HIV infection on birth weight, neonatal head

circumference, and crown-heel length.

DISCUSSION

This study showed no significant difference in proportion of low
birth weight neonates of HIV positive mothers when compared
to the HIV negative controls. This result is similar to the findings
of several studies from both developing countries [29,30] and
developed countries [15,31]. It is also in keeping with the results
of a systematic review by Brocklehurst P et al., [11]. Nevertheless,
a significant association between LBW and maternal HIV infection
has been reported by few other studies [10,12,27]. The mechanism
by which maternal HIV infection could cause adverse prenatal
outcome including LBW is currently not well understood [21]. The
lack of association between maternal HIV infection and LBW in
this study could be due to the use of anti-retro viral therapy like
the newer protease inhibitors in the study center. This therapy has
been shown to significantly reduce viral load and improve neonatal
outcome including birth weight [32].

Low birth weight has strong relationship with maternal weight
gain in pregnancy [13]. The maternal weight gain, in this study,
did not differ between the HIV positive group and its control. It
therefore follows that the comparable neonatal birth weight and
LBW incidence, might have been influenced by the comparable
maternal weight gain in pregnancy between the HIV positive
and the control group. Furthermore, LBW babies are associated
with women with poor antenatal attendance [21]. In this study
however, participants were compliant with antenatal care services
which may explain the comparable LBW between the two groups.
Preterm delivery as observed in this study was not associated with
maternal HIV infection. This was similar to findings in Rwanda [33]
and Lagos, Nigeria [10]. The reason for this could be attributed to
the exclusion of participants with factors that could predispose
to preterm labour such as use of illicit drugs, smoking and
tobacco. HIV infection, no doubt is more common in persons
with behavioural attributes such as illicit drug abuse, smoking and
alcohol, and these factors may lead to prematurity [12]. Different
times of initiation of anti-retroviral therapy in pregnancy, with regard
to the trimesters, have been reported to have different influence
on the risk of preterm delivery [34]. Initiation of HAART in second
trimester was reported by Lopez M et al., to be associated with
iatrogenic preterm delivery as against initiation in first trimester
[35]. In the present study, participants who were not already on
HAART at the time of recruitment, in the second trimester, were
excluded. This might also have contributed to the apparent lack
of association reported in this study. Newborns exposed to HIV
in-utero, have been previously reported vulnerable to stunting,
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and their head circumference and crown heel length generally less
than the unexposed newborns [36].

The mean head circumferences of newborns in the two groups
in the present study are similar to the findings in similar studies
in Lagos [10], Nigeria and Kenya [12]. There was a statistically
significant difference in the mean head circumference of the
newborns of HIV positive mothers when compared to infants of
HIV negative mothers. While some previous authors observed
similar significant difference [33,37], some others did not find
any significant association [10,12,38]. The mechanism by which
maternal HIV infection causes reduced head circumference is still
unclear. However, the observed difference could be assumed to be
due to the direct effect of antiretroviral drugs themselves on fetal
development. Nucleoside reverse transcriptase inhibitors have been
associated with mitochondrial toxicity and protease inhibitors with
endometrial dysfunction [35]. These mechanisms have been related
to placenta and vascular damage resulting in disproportionate
fetal growth which could affect fetal head development. However
further studies with ‘strong power’ are needed to support
this assumption.

The mean crown-heel length in the present study was similar to that
found in similar studies [10,12]. There was no statistically significant
difference in the mean crown-heel length of newborn of HIV positive
mothers and newborns of HIV negative mothers. This was also
similar to findings from similar studies [12,38]. However, some
studies [10,33,37] reported a significant difference in the crown-
heel length between the two groups. The reason for this is unclear
and would require further studies. Clinical staging, as was used in
the study, is useful in the determination of severity in resource poor
settings [12].

LIMITATION

CD4 count and viral load could not be used to determine the severity
of HIV infection in the study. Furthermore, the wide confidence
intervals obtained in the results of this study suggests that a larger
sample size could have improved the study’s precision.

CONCLUSION

This study demonstrated that in a population of HAART experienced
women, maternal HIV infection had no significant association with the
incidence of low birth weight among newborns. On the other hand,
while maternal HIV infection did not affect the neonatal crown-heel
length, the average neonatal head circumference was significantly
lower than that of HIV sero-negative pregnant women. Therefore,
during routine newborn examination, clinicians should carefully
assess the head circumferences of neonates of HAART experienced
HIV sero-positive mothers for any disproportionate growth that may
require further assessment and possible intervention.

DECLARATION

We wish to declare that the abstract of this article was presented
as ‘oral presentation’ at the FIGO world congress 2018 at Rio de
Janeirio Brazil. No part of the manuscript has been submitted for or
has been published.

ACKNOWLEDGEMENTS

We acknowledge the nursing staff of the maternity unit of the study
center for all the help rendered.

REFERENCES

[11 Amar MT, Rewat M, Amol L. Neonatal foot length: An alternative predictor of low
birth weight babies in rural India. Acad J Ped Neonatol. 2016;1(4):01-04.

[2] Sridevi PP, Deedi KM, Swamy GC, Sarojini V. Risk of low birth weight infants in
teenage pregnancy. J of Evolution and Dent Sci. 2014;3(52):12164-70.

[3] LiuS, Gong J, Pan Y, Xie S, Chen D. Newborn birth weight, length, and head
circumference for gestational age in Guangzhou based on the INTERGROWTH-
21st standard: A multiyear hospital liveborn cohort study. The Lancet.
2015;386:548.



Emeka Ifeanyi lloghalu et al.,

[4]
[s]

[61
[71
(8]

[9]

(o]

1]

N2

3]

[14]

9]

[e]

17

[ne]

[l

[20]

[21]

[22]

Maternal HIV Infection and Birth Weight

Zeleke BM, Zelalem M, Mohammed N. Incidence and correlates of low birth
weight at a referral hospital in Northwest Ethiopia. Pan Afri Med J. 2012;12:4.
Global report: UNAIDS report on the global AIDS epidemic 2013. Available at
http://www.unaids.org/en/resources/campaigns/globalreport2013/globalreport.
Lastaccessed January 2, 2014.

Nkwo PO. Prevention of mother to child transmission of human immunodeficiency
virus: The Nigerian perspective. Ann Med Health Sci Res. 2012;2(1):56-65.
Adewole IF, Oluwole O, Sagay AS. Prevention of Mother-To-Child transmission of
HIV. The Nigerian PMTCT programme. AIDS in Nigeria. 2006;1(1):349-84.
Rimawi BH, Haddad L, Badell ML, Chakraborty Management of HIV Infection during
Pregnancy in the United States: Updated Evidence-Based Recommendations
and Future Potential Practices. Infect Dis Obstet Gynecol. 2016;2016:7594306.
Onakewhor J, Olagbuji B, Ezeanochie M. Pregnancy outcome among HIV
positive Women receiving antenatal HAART versus untreated maternal HIV
infection. J Coll Physicians Surg Pak. 2011;21(6):356-59.

Ezeaka VC, Iroha EO, Akinsulie AO, Temiye EO, Adetifa IM. Anthropometric
indices of infants born to HIV-1-infected mothers: a Prospective Cohort Study in
Lagos, Nigeria. Int J STD AIDS. 2009;10:245-48.

Brocklehurst P, French R. The association between maternal HIV infection and
perinatal outcome: A systematic review of the literature and meta-analysis.
BJOG. 1998;105:836-48.

Braddick MR, Kreiss JK, Embree JB, Datta P, Ndinya-Achola JO, Pamba H, et
al. Impact of maternal HIV infection on obstetrical and early neonatal outcome.
AIDS. 1999;4:1001-05.

Dreyfus ML, Msamanya Gl, Spiegelman D, Hunter DJ, Urassa EJ, Hertzmark E,
et al. Determinants of low birth weight among HIV infected women in Tanzania.
Am J Clin Nutr. 2001;74:814-26.

Mc Intyre J. HIV in pregnancy: a review. WHO/RHT UNAIDS 1998;24:44.
Spinello A, Isaci A, Dal Maso J. The effect of fetal infection with HIV type | on birth
weight and length of gestation. Eur J Obstet Gynecol. 1994;57:13-17.

Kennedy D, Kroon M. The effect of maternal HIV status on perinatal outcome at
Nowbray Maternity Hospital and referring midwife obstetric units, Cape Town. S
Afr J ObstetGynaecol. 2012;18(1):06-10.

Goldberg R, Mudendau V. HPTN 024 study: Histologic Chorioamnionits and
adverse fetal outcomes in a predominantly HIV-1-infected African population.
Am J Perinatol. 2010;27(7):517-23.

Bashorun B, Nguku P, Kawu I, Ngige E, Ogundiran A, Sabitu K, et al. A description
of HIV prevalence trends in Nigeria from 2001 to 2010: what is the progress,
where is the problem? Pan Afr Med J. 2014;18(1):3.

lkeako LO, Ezegwui HU, Ajah LO, Dim CC, Okeke TC. Seroprevalence of human
immunodeficiency virus, hepatitis B, hepatitis C, syphilis, and Co-infections
among antenatal women in a tertiary institution in South East, Nigeria. Ann Med
Health Sci Res. 2014;4(6):954-58.

Charan J, Biswas T. How to calculate sample size for different study designs in
medical research?. Indian J Psychol Med. 2013;35:121-26.

Uneke C, Duhlinska D, Ujam TN. Effect of maternal Plasmodium falciparum malaria and
HIV infection on Birth weight in South-eastern Nigeria. Mcgill J Med. 2009;12(2):44.
National Guideline for Diagnosis and Treatment of Malaria. Federal Ministry
of Health National Malaria and Vector Control Division Abuja Nigeria. May
2015. Available at http://www.nationalplanningcycles.org/sites/default/files/
country_docs/Nigeria/nigeria_draft_malaria_strategic_plan_2009-2013.pdf.
Last assessed on January 6, 2015.

[23]

[24]
[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

www.jcdr.net

Integrated National Guideline for HIV prevention, treatment and care.
Federal Ministry of Health Abuja, Nigeria 2014. Available at https://www.
childrenandaids.org/sites/default/files/2017-05/Nigeria-Integrated-National-
Guildlines-For-HIV-Prevention-treatment-and-care-2014.pdf. Last assessed
on March 2, 2017.

Jennifer L. Weinberg, Carrie L. Kovarik MD. The WHO Clinical Staging System for
HIV/AIDS. Virtual Mentor. 2010;12(3):202-06.

Olusanya BO. Maternal antecedents of infants with abnormal head sizes in southwest
Nigeria: A community-based study. J Family Community Med. 2012;19(2):113-18.
World Health Organization. The use and interpretation of anthropometry.
Technical Report Series Geneva. 1995;854:121-61.

Xiao P, Zhou Y, Chen Y, Yang M, Song X, Shi VY, Jiang Q. Association between
maternal HIV infection and low birth weight and prematurity: a meta-analysis of
cohort studies. BMC Pregnancy Childbirth. 2015;15:246.

Demyer W. Small, large or abnormal head shape current management in child
neurology, 3“editon, Bernard L. Maria BC Decker inc. 2005;5:338-41.

Baba UA, Umaru |, Umar IH, Mshelbwula BS, Sandube MK, Jugundu U.
Birth weight outcomes of babies whose mothers are infected with Human
Immunodeficiency Virus and on antiretroviral therapy at University of
Maiduguri Teaching Hospital Nigeria. Greener Journal of Medical Sciences.
2013;3(2):563-56.

Vincent-Tyndall J, Okoye V, Donkene F, Kar S. Comparing pregnancy
outcomes in HIV-infected and HIV-uninfected women in Adamawa State,
Nigeria: a registry based study. International Conference on Medical Biological
and Pharmaceutical Sciences (ICMBPS) Pattaya 2011. Available at http://
psrcentre.org/images/extraimages/2.%201211450.pdf. Last assessed on
March 23, 2015.

The European Collaborative Study Group. Perinatal findings in children born to
HIV-infected mothers. BJOG. 1994;101:136-41.

Lambert JS, Watts D, Mofenson L, Watts H, Mofenson L, Stiehm RE, et al. Risk
factors for preterm birth, low birth weight and intrauterine growth retardation
in infants born to HIV-infected pregnant women receiving Zidovudine. AIDS.
2000;14(10):1389-99.

Bulterys M, Chao A, Munyemana S, Kurawige JB, Nawrocki P, Habimana P,
et al. Maternal human immunodeficiency virus-1 infection and intrauterine
growth: a prospective cohort study in Butare, Rwanda. Pediatr Infect Dis J.
1994;13:94-100.

Xu T, Zhang ZX, Han SM, Hu H, Xioa H, Gong M, et al. Relationship between birth
head circumference and adulthood quality of life in Chinese people. J Paediatr
Child Health. 2010;46:642-46.

Lopez M, Figuera F, Hernandez S, Lonca M, Garcia R, Palacio M, et al.
Association of HIV infection with spontenous and iatrogenic preterm delivery.
AIDS. 2012:26(1):37-43.

McGrath C, Nduduati R, Richardson B. The prevalence of stunting is high in HIV
1 exposed uninfected infants in Kenya. J nutr. 2012;142(4):757-683.

Trivedi S, Kariya P, Shah V, Mordy S, Patel PB, Desai KT. Does Maternal HIV
Status Affect Infant Growth?: A Hospital Based Follow Up Study. National Journal
of Medical Research. 2012;2(4):512-17.

Sombie |, Nacro B, Tiendrebeogo S, Dao B, Cartoux M, Meda M, et al. Maternal
HIV infection and the anthropometric characteristics of children at birth in Burkina
Faso. Sante. 1999;9(3):173-77.

PARTICULARS OF CONTRIBUTORS:
Lecturer/Consultant, Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria/University of Nigeria Teaching Hospital ltuku Ozalla Cam,

1.

2.

3.

4,

5,

[tuku/Ozalla, Enugu, Nigeria.

Professor/ Consultant, Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria/University of Nigeria Teaching Hospital ltuku Ozalla Cam,

[tuku/Ozalla, Enugu, Nigeria.

Associate Professor/Consultant, Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria/University of Nigeria Teaching Hospital ltuku

Ozalla Cam, Ituku/Ozalla, Enugu, Nigeria.

Senior Lecturer/ Consultant, Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria/University of Nigeria Teaching Hospital ltuku Ozalla

Cam, Ituku/Ozalla, Enugu, Nigeria.

Professor/Consultant, Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria/University of Nigeria Teaching Hospital ltuku Ozalla Cam,

[tuku/Ozalla, Enugu, Nigeria.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Emeka Ifeanyi lloghalu,

Department of Obstetrics and Gynaecology, College of Medicine, University of Nigeria,
ltuku/Ozalla Campus, Enugu, Nigeria.

E-mail: emefil@yahoo.com; emeka.iloghalu@unn.edu.ng

AUTHOR DECLARATION:

e Financial or Other Competing Interests: No

* Was Ethics Committee Approval obtained for this study? Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: 1antietall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Sep 30, 2019
® Manual Googling: Nov 06, 2019
e Thenticate Software: Nov 22, 2019 (11%)

NA

Date of Submission: Sep 29, 2019
Date of Peer Review: Oct 18, 2019
Date of Acceptance: Nov 07, 2019

Date of Publishing: Dec 01, 2019

Journal of Clinical and Diagnostic Research. 2019 Dec, Vol-13(12): QC01-QC04



