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Introduction

At the end of 2020, there were an estimated 37.7 million
(30.2-45.1 million) people living with Human immunodeficiency
virus (HIV), over two thirds of whom (25.4 million) are in the
WHO African Region [1-4]. HIV infection is a multisystem disease
and haematological abnormalities are among the most common
complications of HIV. HIV infection in pregnancy has become the
most common complication of pregnancy in some developing
countries [5-9]. This has major implications for the management
of pregnancy and birth, with an estimated 2.3 million HIV positive
women getting pregnant each year, about 700,000 children will
be born infected, acquiring infection predominantly from their
mothers [10]. The majority of these women and children live in
underdeveloped countries, with Africa accounting for two-thirds
of infected adults and 90% of the world’s children with HIV [11-
12].

Accordingto data from the Nigeria National HIV/AIDS Indicator
and Impact Survey (NAIIS), about 1.9million people in Nigeria are
living with HIV with a national prevalence of 1.4% among adults
aged 15 - 49years (Joint United Nations Programme on HIV/AIDS
[13]. Estimates from the Joint United Nations Programme on HIV/
AIDS also show that women aged 15-49 years are more than twice
as likely to be living with HIV than men (1.9% versus 0.9%.); this
difference in HIV prevalence between women and men greatest
among younger adults, with young women aged 20-24 years more
than three times as likely to be living with HIV as young men in
the same age group [13]. HIV epidemic continues to affect young
women within the reproductive age with a prevalence of 4.1%
among pregnant women in Nigeria [14].

HIV infection is characterized by progressive weakening of
the immune system attributed to the decrease in the number of
circulating CD4+T-helper cells. This predisposes HIV patients to
a variety of opportunistic infections and neoplastic disorders.

The most severe phase of HIV infection leads to acquired
immunodeficiency syndrome (AIDS) where the CD4+ cell count
drops below 200/mm3 and is marked by multisystem disease and
the appearance of particular opportunistic infections as well as
prevailing hematological abnormalities [15].

Although normal pregnancy is associated with numerous
physiological changes including
the haematological system, these haematological alterations
in pregnant women with HIV is complicated not only by HIV
infection itself but also by the Antiretroviral (ARV) drugs as well
as the medical and psychosocial comorbidities (such as stigma
experiences, depression, sleep difficulties, anxiety, alcohol use,
etc) associated with HIV [16]. Haematological abnormalities
described in gestational women with HIV infection/AIDS include
impaired haematopoiesis, immune and non-immune mediated
cytopenias, and altered coagulation.

in various organ-systems

Pregnancy-Induced Haematological Changes

During pregnancy, the pregnant mother undergoes significant
anatomical and physiological changes in order to accommodate
the demands of the fetoplacental unit [17]. These changes
begin after conception affecting almost every organ system,
but resolve after pregnancy with minimal residual effects in
uncomplicated pregnancies [18]. The most significant of these
haematological changes include physiologic anemia, neutrophilia,
mild thrombocytopenia, increased procoagulant factors, and
diminished fibrinolysis; with these changes often witnessed in
the woman'’s plasma volume, red blood cells, white blood cells,
platelets, and coagulation factors [17].

Changes in Plasma Volume

Plasma volume increases progressively throughout normal
pregnancy with the total gain of plasma volume at term averaging
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1100-1600 mL and resulting in a plasma volume of 4700-5200
mL, 30-50% above that found in nonpregnant women [17]. Most
of this increase occurs by 34 weeks’ gestation and is proportional
to the birthweight of the baby [17]. Since the expansion in plasma
volume is often relatively greater than the increase in red cell mass,
there is an ensuing fall in haemoglobin concentration, haematocrit
and red blood cell count which result in haemodilution [17].

Changes in Red Cell Mass

RBC mass begins to increase at 8-10 weeks of gestation and
steadily rises by 20-30% (250-450mL) above nonpregnant levels
by the end of pregnancy in women receiving iron supplementation;
however, among women not on iron supplementation, this
increase is only by 15-20% [17]. As earlier stated, the greater
expansion of plasma volume relative to the increase in hemoglobin
mass and erythrocyte volume is responsible for the modest fall
in hemoglobin levels (i.e.,, physiological or dilutional anemia of
pregnancy) observed in healthy pregnant women [17].

Changes in Platelet Count

Platelet counts tend to fall progressively during normal
pregnancy, although it usually remains within normal limits
[18]. Gestational thrombocytopenia is characterized by mild
asymptomatic thrombocytopenia occurring in the third trimester
in a patient without any history of thrombocytopenia (other than
in the previous pregnancy) and usually resolves postpartum [17].

Changes in WBC Count

Pregnancy is associated with leukocytosis, primarily due to
increased circulation of neutrophils. The neutrophil count begins
to increase in the second month of pregnancy and stabilizes in the
second or third trimester [17]. However, the white blood cell count
falls to the normal nonpregnant range by six days after childbirth
[17].

In healthy women with normal pregnancies, there is no change
in the absolute lymphocyte count and no significant changes in the
relative numbers of T and B lymphocytes; the monocyte count is
generally stable while the basophil count may slightly decrease
and the eosinophil count may slightly increase . Additionally,
normal pregnant women can have a small number of myelocytes
or metamyelocytes in the peripheral circulation [17].

Changes in the Coagulation System

Changes in the coagulation system during pregnancy
produce a physiological hypercoagulable state (in preparation
for haemostasis following delivery) The concentrations of
certain clotting factors, particularly VIII, IX and X, are increased,
while concentrations of endogenous anticoagulants such as
antithrombin and protein S decrease [18]. Fibrinogen levels rise
significantly by up to 50%, fibrinolytic activity is decreased while
Factor V remains unchanged [17]. All these alterations favour
clotting, this predisposing the pregnant and postpartum woman

to venous thrombosis. This increased risk is present from the
first trimester and for at least 12 weeks following delivery [18].
Normalization of coagulation parameters varies depending on the
factor, but all should return to baseline from 8 weeks postpartum
[17]. In most cases, in vitro assays of coagulation [activated partial
thromboplastin time (APTT), prothrombin time (PT) and thrombin
time (TT)] remain normal in the absence of anticoagulants or a
coagulopathy [18].

Haematological Complications in HIV-Infected
Pregnant Women

Hematological aberrancies become more severe during the
late stages of the disease signifying the importance of active
virus replication and high levels of viremia in the causation
of disease (Bhardwaj et al., 2020). They include anomalies of
coagulation, cytopenias affecting different cell lineages, and faulty
haematopoiesis. These abnormalities are brought on by a variety
of factors, including immune-mediated cell lysis, direct cytopathic
effects of viruses or secondary to infections, drug toxicity and
neoplasms [10]. Unlike the normal physiological changes occurring
in pregnancy that resolve after pregnancy with minimal residual
effect, these aberrancies persist even after parturition [18].

Haematological manifestations of HIV are common and diverse,
occurring at all stages of infection. Common haematological
emergencies that occur in HIV-infected pregnant women include
the high-grade lymphomas, particularly Burkitt lymphoma,
and thrombotic thrombocytopenic purpura (TTP). Immune
thrombocytopenic purpura (ITP), opportunistic infections and
drug side-effects are also frequent causes of cytopenias [16].

Cytopenia

Cytopenias (decrease in the number of blood cells) are one
of the most frequent complications of HIV and may be broadly
classified as being either as a result of a bone marrow production
defect or due to increased peripheral loss or destruction of blood
cells. Anaemia is the most common cytopenia occurring in up to
95% of HIV patients during their disease course (Volberding et
al,, 2003). A wide range of etiologic factors may cause anemia,
but for the sake of this review, only those causes specific to HIV
infection will be considered. The most frequent cause of anemia
in HIV-infected patients is anemia of chronic disease which results
basically from a disruption in bone marrow cytokine homeostasis.
HIV is cytotoxic to T-helper lymphocytes, which causes B cell
dysregulation and altered cytokine release. An explanation to this
pathogenesis is that HIV-infected T cells directly suppress growth
of bone marrow progenitors, thus suppressing haemopoiesis.
CD4, the cell-surface receptor target of HIV, is carried by T-helper
lymphocytes, monocytes and microvascular endothelial cells
which are abundant in the bonemarrow. Hence, infection of
monocytes in the bone marrow alters the release of cytokines,
which in turn inhibits the ability of haemopoietic progenitor
cells to respond appropriately to anemia and other peripheral

How to cite this article: Valerie E N, Frances U O, Ofonmbuk F B, Emmanuel | O. Haematological Complications of HIV Infection in Pregnant Women. J
Gynecol Women’s Health 2023: 25(4): 556166. DOI: 10.19080/JGWH.2023.25.556166


http://dx.doi.org/10.19080/JGWH.2023.25.556166

Journal of Gynecology and Women’s Health

cytopenias. This explains why pancytopenia is the norm in most
people with advanced HIV [16]. It is however important to note
that HIV-related cytopenias can also be drug-induced, resulting
from intake of antiretrovirals such as

Immune Thrombocytopenic Purpura (ITP)

Zidovudine (AZT) and stavudine (d4T), as well as co-
trimoxazole (Bactrim) and the antituberculosis medications
isoniazid, rifampicin, and rifabutin. It is therefore recommended
that cytopenic HIV patients be placed on highly active antiretroviral
therapy (HAART) because it reduces cytokine imbalances.
However, if patients develop a new cytopenia while on HAART,
drug-induced cytopenia must be considered, and a change in
HAART regimen may be necessary [16].

An association between HIV and thrombocytopenia was
first described in 1982 [19]. ITP (a syndrome in which platelets
become coated with autoantibodies to platelet membrane
antigens, resulting in splenic sequestration and phagocytosis
by mononuclear macrophages and subsequent reduction in the
number of circulating platelets) is the most common cause of
thrombocytopenia in HIV patients, affecting up to 30% of those
infected. Despite the clinical presentation being comparable to
non-HIV-associated ITP, the cause is hypothesized to be owing
to an HIV-induced auto-antibody formed against an amino-
acid sequence within the platelet surface glycoprotein Illa [16].
Many patients present with ITP as the first manifestation of
HIV, although it can occur in both early and advanced disease.
Dominguez and coworkers studied platelet kinetics in 41 HIV-
infected thrombocytopenic patients and found that platelet
survival was lower in those with CD4 counts above 200 cells/mL
than in those with counts below this level, implying that platelet
destruction is more important in patients with high CD4 counts,
and decreased platelet production is more important in those
with lower CD4 counts [20]. Similar kinetic studies performed
by Cole et al concluded that HIV-infected patients have ineffective
delivery of viable platelets to the peripheral circulation, despite a
6-fold elevation in thrombopoietin levels and a 3-fold expansion
of megakaryocyte mass compared to normal controls. This
finding suggests the possibility of HIV-induced apoptosis of
megakaryocytes and is compatible with the results of kinetic
experiments, which found increased platelet turnover but no
change in platelet survival following the initiation of zidovudine
(AZT) therapy, indicating that platelet production had increased
during treatment [21].

Thrombotic Thrombocytopenic Purpura (TTP)

TTP is a disorder that causes blood clots (thrombi) to form
in small blood vessels throughout the body, leading to reduction
in platelet number. Precipitants of TTP include pregnancy,
autoimmune disorders, malignancies and drugs, e.g., clopidogrel
and statins; however, HIV is the most common virus precipitating
TTP. TTP is characterised by thrombocytopenia, microangiopathic

haemolytic anaemia (MAHA), fluctuating neurological signs, fever
andrenalimpairment. HIV-associated TTP typically occursinyoung
African females not on HAART and with high viral loads [20]. TTP
is a potentially fatal condition which occurs when ultra-large Von
Willebrand factor (VWF) multimers cause platelet microthrombi
in arterioles and capillaries. These platelet microthrombi lead to
intravascular haemolysis and organ ischaemia. The red cells are
mechanically sheared as they pass through the platelet thrombi
in the microcirculation, leading to the characteristic red-cell
fragments or ‘schistocytes’ on the blood smear [16].

Lymphoma

HIV infection is associated with a markedly increased risk
of malignancies, particularly high-grade B-cell lymphoma. HIV
infection increases the risk of non-Hodgkins’s lymphoma (NHL)
by 60 to 200 times [16]. Lymphoma is a late manifestation of HIV
infection, more likely to occur in the setting of significant immune
suppression, with CD4 cells below 200/mm3, and prior history
of an AIDS-defining illness [20]. Chronic antigen stimulation,
cytokine dysregulation, and Epstein-Barr virus (EBV) and human
herpes virus 8 (HHV8) co-infection are among the proposed
mechanisms. EBV has been identified in up to 40% of HIV-
associated lymphomas [16].

Similarly, HIV is also known to be associated with a 5 - 10-
fold increased incidence of Hodgkin lymphoma (HL), and in these
patients there is a higher incidence of bone marrow involvement
compared with HIV-negative patients [16]. HIV-positive patients
also have an increased incidence of primary bone marrow HL
where there is no lymphadenopathy or organ involvement to
suggest lymphoma, and generally present with cytopenias and ‘B
symptoms’ (such as weight loss and night sweats) often aggressive
clinical course [16].

Although highly active antiretroviral therapy (HAART) has
resultedinahighly significantdeclinein mortality and development
of new opportunistic infections, Kaposi’s sarcoma, and primary
central nervous system lymphoma, as well as significant decreases
in systemic AIDS-related lymphoma among patients with AIDS,
the decline in lymphoma cases is not as profound as that seen in
other AIDS-defining conditions, and lymphoma has now become
one of the more common of the initial AIDS-defining illnesses [20].

Neutropenia

HIVisassociated with amarkedly increased risk of neutropenia
(abnormally low neutrophil counts). Common mechanisms of
HIV-induced neutropenia include inhibition of granulopoiesis by
the virus itself, marrow infiltration by infectious organisms or
neoplasia, adverse drug effects, autoimmune neutropenia, and
hypersplenism [20].

Thrombosis

HIV is a prothrombotic condition that increases the risk of
venous thromboembolism (VTE) by 2 to 10 times when compared
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to HIV-negative individuals of the same age. The risk is highest
with advanced disease and co-existing infections and malignancies
[16]. The postulated mechanism is that of disruption of the normal
balance of coagulation factors with an increase in prothrombotic
proteins such as von Willebrand factor (VWF) and decreaseinlevels
of natural anticoagulant proteins such as antithrombin, protein S
and protein C. Other predisposing factors include coexistence of
malignant, inflammatory, or autoimmune disorders; or vascular
damage due to injection drug use, placement of intravenous
catheters, or Cytomegalovirus (CMV) infection [16]. Thrombosis
resulting from antithrombin deficiency occurs in association with
HIV nephropathy as a result of losses of the anticoagulant in the
urine. This nephropathy may also result in compensatory hepatic
synthesis of factors V, VIII, and X induced by hypoalbuminemia,
and increased platelet adhesion and aggregation [22]. Similarly,
cytomegalovirus-induced thrombosis in HIV patients is thought
to result from the virus promoting adhesion of neutrophils and
platelets to the vascular endothelium, and enhancing the synthesis,
secretion and survival of factor V and von Willebrand factor [20].

Conclusion

HIV infection remains a global health burden decades after it
was first discovered. Pregnancy, HIV and ARV have been shown
to affect the haematological parameters of pregnant women;
however, their combined effects on these parameters are still
not yet fully elucidated. Several remarkable differences exist
between HIV-infected pregnant mothers and their HIV-negative
counterparts, most of which have been clearly highlighted in this

paper.
References

1. Melku M, Gesesew HA, Ward PR (2022) Magnitude and predictors of
HIV-Drug resistance in Africa: A protocol for systematic review and
meta-analysis. Plos one17(4): e0267159.

2. Jakheng SP, Obeagu EI (2022) Seroprevalence of human immunodefi-
ciency virus based on demographic and risk factors among pregnant
women attending clinics in Zaria Metropolis, Nigeria. ] Pub Health Nu-
tri 5(8): 137.

3. Obeagu EI, Amekpor F, Scott GY (2023) An update of human immuno-
deficiency virus infection: Bleeding disorders. ] Pub Health Nutri 6(1):
139.

4. Obeagu EI, Ogbonna US, Nwachukwu AC, Ochiabuto O, Enweani IB, et
al. (2021) Prevalence of Malaria with Anaemia and HIV status in wom-
en of reproductive age in Onitsha, Nigeria. Journal of Pharmaceutical
Research International 33(4): 10-19.

5. Jakheng SPE, Obeagu EI, Abdullahi IO, Jakheng EW, Chukwueze CM, et
al. (2022) Distribution Rate of Chlamydial Infection According to De-
mographic Factors among Pregnant Women Attending Clinics in Zaria
Metropolis, Kaduna State, Nigeria. South Asian Journal of Research in
Microbiology 13(2): 26-31.

6. Obeagu El, Eze VU, Alaeboh EA, Ochei KC (2016) Determination of hae-

matocrit level and iron profile study among persons living with HIV in
Umuabhia, Abia State, Nigeria. ] Biolnnovation 5: 464-471.

7. Omo-Emmanuel UK, Ochei KC, Osuala EO, Obeagu EI, Onwuasoanya
UF, et al. (2017) Impact of prevention of mother to child transmission
(PMTCT) of HIV on positivity rate in Kafanchan, Nigeria. Int ] Curr Res
Med Sci 3(2): 28-34.

8. Obeagu EI, Scott GY, Amekpor F, Ofodile AC, Edoho SH, et al. (2022) Pre-
vention of New Cases of Human Immunodeficiency Virus: Pragmatic
Approaches of Saving Life in Developing Countries. Madonna Universi-
ty journal of Medicine and Health Sciences 2(3): 128-134.

9. Obiomah CF, Obeagu EI, Ochei KC, Swem CA, Amachukwu BO, et al.
(2018) Hematological indices o HIV seropositive subjects in Nnamdi
Azikiwe University teaching hospital (NAUTH), Nnewi. Ann Clin Lab
Res 6(1): 1-4.

10. Bhardwaj S, Almaeen A, Wani FA, Thirunavukkarasu A (2020) Hemato-
logic derangements in HIV/AIDS patients and their relationship with
the CD4 counts: a cross-sectional study. Int J Clin Exp Pathol 13(4):
756-763.

11.Viola N, Kimono E, Nuruh N, Obeagu EI (2023) Factors Hindering Elim-
ination of Mother to Child Transmission of HIV Service Uptake among
HIV Positive Women at Comboni Hospital Kyamuhunga Bushenyi Dis-
trict. Asian Journal of Dental and Health Sciences. 3(2): 7-14.

12. Madekwe CC, Madekwe CC, Obeagu EI (2022) Inequality of monitor-
ing in Human Immunodeficiency Virus, Tuberculosis and Malaria: A
Review. Madonna University journal of Medicine and Health Sciences
2(3): 6-15.

13.Joint United Nations Programme on HIV/AIDS (UNAIDS). Press release
and statement.

14. Abdulqgadir I, Ahmed SG, Kuliya AG, Tukur ], Yusuf A, et al. (2018) He-
matological parameters of human immunodeficiency virus positive
pregnant women on antiretroviral therapy in Aminu Kano Teaching
Hospital Kano, North Western Nigeria. ] Lab Physicians 10(1): 60-63.

15.(2019) Centre For Disease Prevention and Control. HIV/AIDS.

16. Opie] (2012) Haematological complications of HIV infection: forum-re-
view. South African medical journal 102(6): 465-468.

17.Paidas M]J, Hossain N, Shamsi TS, Rodger MA, Langhoff-Roos ], et al.
(2011) Hematologic changes in pregnancy. Hemostasis and Thrombo-
sis in Obstetrics & Gynecology 3: 1-11.

18.Soma-Pillay P, Nelson-Piercy C,
(2016) Physiological changes
Cardiovasc ] Afr 27(2): 89-94.

Tolppanen H, Mebazaa A
in pregnancy: review articles.

19.Nardi M, Karpatkin S (2000) Antiidiotype antibody against platelet an-
ti-GPIlla contributes to the regulation of thrombocytopenia in HIV-1-
ITP patients. ] Exp Med 191(12): 2093-2100.

20. Volberding PA, Baker KR, Levine AM (2003) Human immunodeficien-
cy virus hematology. Hematology Am Soc Hematol Educ Program
2003(1): 294-313.

21. Scaradavou A (2002) HIV-related thrombocytopenia. Blood Rev 16(1):
73-76.

22.Afsar K, Frank ], Vaksman Y, Nguyen TV (2003) Intracranial venous
sinus thrombosis complicating AIDS-associated nephropathy. AIDS
Reader 13(3): 143-148.

How to cite this article: Valerie E N, Frances U O, Ofonmbuk F B, Emmanuel | O. Haematological Complications of HIV Infection in Pregnant Women. J
Gynecol Women'’s Health 2023: 25(4): 556166. DOI: 10.19080/JGWH.2023.25.556166


http://dx.doi.org/10.19080/JGWH.2023.25.556166
https://pubmed.ncbi.nlm.nih.gov/35442975/
https://pubmed.ncbi.nlm.nih.gov/35442975/
https://pubmed.ncbi.nlm.nih.gov/35442975/
https://www.alliedacademies.org/articles/seroprevalence-of-human-immunodeficiency-virus-based-on-demographic-and-risk-factors-among-pregnant-women-attending-clinics-in-zar-22017.html
https://www.alliedacademies.org/articles/seroprevalence-of-human-immunodeficiency-virus-based-on-demographic-and-risk-factors-among-pregnant-women-attending-clinics-in-zar-22017.html
https://www.alliedacademies.org/articles/seroprevalence-of-human-immunodeficiency-virus-based-on-demographic-and-risk-factors-among-pregnant-women-attending-clinics-in-zar-22017.html
https://www.alliedacademies.org/articles/seroprevalence-of-human-immunodeficiency-virus-based-on-demographic-and-risk-factors-among-pregnant-women-attending-clinics-in-zar-22017.html
https://www.alliedacademies.org/articles/an-update-of-human-immunodeficiency-virus-infection-bleeding-disorders.pdf
https://www.alliedacademies.org/articles/an-update-of-human-immunodeficiency-virus-infection-bleeding-disorders.pdf
https://www.alliedacademies.org/articles/an-update-of-human-immunodeficiency-virus-infection-bleeding-disorders.pdf
https://journaljpri.com/index.php/JPRI/article/view/2000
https://journaljpri.com/index.php/JPRI/article/view/2000
https://journaljpri.com/index.php/JPRI/article/view/2000
https://journaljpri.com/index.php/JPRI/article/view/2000
https://journalsajrm.com/index.php/SAJRM/article/view/251
https://journalsajrm.com/index.php/SAJRM/article/view/251
https://journalsajrm.com/index.php/SAJRM/article/view/251
https://journalsajrm.com/index.php/SAJRM/article/view/251
https://journalsajrm.com/index.php/SAJRM/article/view/251
https://www.jbino.com/docs/Issue04_01_2016.pdf
https://www.jbino.com/docs/Issue04_01_2016.pdf
https://www.jbino.com/docs/Issue04_01_2016.pdf
http://ijcrims.com/pdfcopy/feb2017/ijcrims5.pdf
http://ijcrims.com/pdfcopy/feb2017/ijcrims5.pdf
http://ijcrims.com/pdfcopy/feb2017/ijcrims5.pdf
http://ijcrims.com/pdfcopy/feb2017/ijcrims5.pdf
https://www.itmedicalteam.pl/articles/haematological-indices-of-hiv-seropositive-subjects-at-nnamdi-azikiwe-university-teaching-hospital-nauth-nnewi.pdf
https://www.itmedicalteam.pl/articles/haematological-indices-of-hiv-seropositive-subjects-at-nnamdi-azikiwe-university-teaching-hospital-nauth-nnewi.pdf
https://www.itmedicalteam.pl/articles/haematological-indices-of-hiv-seropositive-subjects-at-nnamdi-azikiwe-university-teaching-hospital-nauth-nnewi.pdf
https://www.itmedicalteam.pl/articles/haematological-indices-of-hiv-seropositive-subjects-at-nnamdi-azikiwe-university-teaching-hospital-nauth-nnewi.pdf
https://pubmed.ncbi.nlm.nih.gov/32355524/
https://pubmed.ncbi.nlm.nih.gov/32355524/
https://pubmed.ncbi.nlm.nih.gov/32355524/
https://pubmed.ncbi.nlm.nih.gov/32355524/
https://ajdhs.com/index.php/journal/article/view/39
https://ajdhs.com/index.php/journal/article/view/39
https://ajdhs.com/index.php/journal/article/view/39
https://ajdhs.com/index.php/journal/article/view/39
https://www.unaids.org/en/resources/presscentre/pressreleaseandstatementarchive/2019/march/20190314_nigeria
https://www.unaids.org/en/resources/presscentre/pressreleaseandstatementarchive/2019/march/20190314_nigeria
https://pubmed.ncbi.nlm.nih.gov/29403207/
https://pubmed.ncbi.nlm.nih.gov/29403207/
https://pubmed.ncbi.nlm.nih.gov/29403207/
https://pubmed.ncbi.nlm.nih.gov/29403207/
https://www.cdc.gov/hiv/basics/whatishiv.html
https://journals.co.za/doi/abs/10.10520/EJC121297
https://journals.co.za/doi/abs/10.10520/EJC121297
https://pubmed.ncbi.nlm.nih.gov/27213856/
https://pubmed.ncbi.nlm.nih.gov/27213856/
https://pubmed.ncbi.nlm.nih.gov/27213856/
https://pubmed.ncbi.nlm.nih.gov/10859334/
https://pubmed.ncbi.nlm.nih.gov/10859334/
https://pubmed.ncbi.nlm.nih.gov/10859334/
https://pubmed.ncbi.nlm.nih.gov/14633787/
https://pubmed.ncbi.nlm.nih.gov/14633787/
https://pubmed.ncbi.nlm.nih.gov/14633787/
https://pubmed.ncbi.nlm.nih.gov/11914001/
https://pubmed.ncbi.nlm.nih.gov/11914001/
https://pubmed.ncbi.nlm.nih.gov/12728870/
https://pubmed.ncbi.nlm.nih.gov/12728870/
https://pubmed.ncbi.nlm.nih.gov/12728870/

Journal of Gynecology and Women’s Health

This work is licensed under Creative .. . . .
@ @ Commons Attribution 4.0 License Your next submission with Juniper Publishers
DOI: 10.19080/JGWH.2023.25.556166 will reach you the below assets

¢ Quality Editorial service
o Swift Peer Review
¢ Reprints availability
o E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Tsext, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission

https://juniperpublishers.com/online-submission.php

m How to cite this article: Valerie E N, Frances U O, Ofonmbuk F B, Emmanuel | O. Haematological Complications of HIV Infection in Pregnant Women. J
Gynecol Women’s Health 2023: 25(4): 556166. DOI: 10.19080/JGWH.2023.25.556166


http://dx.doi.org/10.19080/JGWH.2023.25.556166
https://juniperpublishers.com/submit-manuscript.php
http://dx.doi.org/10.19080/JGWH.2023.25.556166

	Introduction
	_Hlk141176064
	_Hlk141176074
	_Hlk141176079
	_Hlk141176088
	_Hlk141176096
	_Hlk141176107
	_Hlk141176115
	_Hlk141176126

