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ABSTRACT
Background: Acquired Immunodeficiency Syndrome (AIDS) pandemic has become a major global
public health problem, the brunt of which is largely borne by communities in Sub-Saharan Africa.

Objectives: The aim ofthis review is to highlight and bring to the fore the peripheral blood and bone
marrow changes ofHIV and AIDS because many Hlv-infected persons may present with these changes
as more patients with this disease survive longer because oftherapy.

Methods: The review was sourced mainly by pubmed search using the search terms HN, AIDS,
Peripheral blood and Bone Marrow. Relevant journals and textbooks were also studied.

Results: The major peripheral blood changes of HIV infection and AIDS are anaemia,
thrombocytopenia, neutropenia, lymphocytopenia, monocytopenia or combination of any of these. In
the bone marrow,hypercellularity is seen in most of the patients despite peripheral cytopenias.
Mycobacterium Avium Complex and Mycobacterium tuberculosis are the most frequently identified
opportunistic infections in the bone marrow.

Conclusion: The peripheral blood and bone marrow are significantly affected in HN and AIDS. All
efforts should be geared by heaIthcare providers towards early detection and amelioration of the
various peripheral blood and bone marrow complications ofthe disease in order to optimize quality of
life and minimize morbidity and mortality among people living with HIV /AIDS (PLWHA).
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INTRODUCTION
The Human Immunodeficiency Virus (HIV) was unknown unti I the early 1980s but sincethat time it
has infected millions of persons resulting in a worldwide pandemic. The result ofHIV infection is
relentless destruction 0fthe immune system leading to onset ofthe Acquired Immunodeficiency Syndrome
(AIDS). The AIDS epidemic has already resulted in the deaths of over half of its victims. As atthe end
of 1999, over,34 million people worldwide have been affected and 18.8 million HIV /AIDS related
deaths have been reported.' All HIV-infected persons are at risk of illness and death from opportunistic
infections and neoplastic complications as a consequence of inevitable manifestations of AIDS.2

The AIDS pandemic has evolved over time, with four main phases of evolution. In the initial phase,
HIV emerged from epidemic rural areas to spread among urban populations at an accelerating rate. In
the second phase, dissemination occurred and involved definable risk groups. Behaviours in the risk
groups, including sexual promiscuity and drug abuse, led to the third phase of escalation which occurred
through the 1980s. A fourth phase of stabilization has occurred in some regions such as western Europe,
North America, and Australia, where control measures appear to be having a positive effect. However,
some regions such as Central Afiica and Asia continued to experience escalation of the pandemic
through the 1990s3. The years of useful life lost by the predominantly younger population infected by
HIV has a serious economic impact'. Considerable efforts have been placed into education ofpcrsons
potentially at risk for acquiring HIV5. A propcr understanding oL-\.IDS issues, including the nature of
HIV and its means 0 f spread, should precede decisions regarsding allocation of health care resource
and control measures," Patients with HIV infection frequently present with a wide spectrum of
complications. The bone marrow and the peripheral blood. like other major organ systems, are also
affected in HIV/ AIDS. This review, therefore, aims at highlighting the peripheral blood and boncmarrow
changes in HIV/AIDS, the knowledge of which will assist health care providers in the management and
stemming the challenges ofthis global epidemic.

Peripheral Blood

Cytopcnias arc commonly seen in association with HIV infection. Anaemia, thrombocytopenia,
neutropenia, lymphocytopenia, monocytopenia or combination of any or all ofthese ean occur in over
90% of patients with AIDS7. Other peripheral blood abnormalities include, marked anisocytosis,
poikilocytosis, rouleaux formation, a left shift in the granulocyte series and, in the patients with AIDS,
vacuolated monocytes."

Anemia

Anemia is present in over half of patients early in the course ofAJDS and in nearly all AIDS patients
late in the course." The anaemia is often normochromic and normocytic, typical of anemia of chronic
disease, and iron stores are increased which is detected by measurement of serum ferritin. These
disorders can be potentiated by zidovudine (ZDV) or trimethoprim-sulfamethoxazole therapy and may
require dose reduction or cessation of therapy> . Chronic parvovirus B 19 infection may produce red
cell aplasia in some HIV-infected persons, though it may not be severe in others." Though it is not
common, severe anemia from parvovirus B 19 is treatable with intravenous immunoglobulin therapy?
An iron deficiency type of anemia may prompt testing for occult blood in stool, the presence of which
may suggest Kaposi's sarcoma or malignant lymphoma as a likely cause because they usually cause
gastrointestinal bleeding." Cytomegalovirus and fungal lesions produce gastrointestinal bleeding less
often. Macrocytic anemias inAIDS are usually the result of chronic liver disease associated with
chronic alcoholism or hepatitis, particularly ","hen IV drug use is a risk factor, but they may also result
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occasionally from use of drugs that act as folate antagonists (trimcthoprim-sulfametoxazolc)"

Thrombocytopenia

Thrombocytopenia is commonly seen in about 40 percent of patients and serving as the first symptom
or sign of infection in approximately 10 percent of patients. 10.1 I It is rarely severe, and may result from
peripheral consumption (splenomegally, immune complexes) or from decreased marrow platelet
production I 2 • Thrombocytopenia may also appear in some HN infected persons prior to development
of clinical AIDS, and most cases are due to platelet consumption IJ. In some cases the presentation is
indistinguishable from classic Idiopathic Thrombocytopenic Purpura (ITP) with increased
megakaryocytes in the bone marrow along with peripheral platelet destruction." Non-specific deposition
of circulating immune complexes and complement on platelets and/or circulating anti- platelet antibody
are thought to be mechanisms for HIV-associated ITP.ls

Lymphocytopenia is present in about a third of AIDS cases due to the decrease in T4lymphocytes.

Neutropenia can be common in patient with AIDS and is a risk factor for both bacterial and fungal
infections. The most common cause for neutropenia is drug therapy, and the drugs most often implicated
arc the anti-retroviral agent Zidovudine, the antibiotic combination oftrimethoprim-sul famethoxazolc
and the antiviral agent Ganciclovir. Additional causes may include chemotherapy for AIDS-related
neoplasia and Non-Hodgkin's lymphoma". Neutrophilia may indicate bacteria sepsis":". In a study
carried out in Port Harcourt, Nigeria, Erhabor 0 found Eosinophilia in 3% of patients."

Bone Marrow Changes

The most frequent bone marrow abnormalities are reticuloendothelial iron block, dyserythropoiesis,
megaloblastic change and erythroid hypoplasia. S Researchers at Ile- Ife, Nigeria, found naked nuclei
of megakaryocytes and marrow dysplastic changes." These changes include dysgranulopoiesis, pelger-
huet anomaly in some of the mature granulocytes, vacuolation of some erythroid and myeloid cells,
unilobular rnicromegakaryocytes and megaloblastic erythroid precursors.

The CD34+ bone marrow progenitor cells may be directly in fected by HIV, reducing their numbers
and impairing their ability to give rise to colonies of proli ferating marrow cells. 7 The microenvironment
ofthe marrow may also be altered by HIV infection of stromal cells including fibroblasts, endothelial
cells, reticular cells, macrophages, osteoclasts and osteocytes, resulting in dysrcgulation ofhaemopoietic
cell growth with reduced haemopoiesis." Marrow from Hlv-infected patients is sometimes difficult to
aspirate. The true marrow cellularity is better appreciated on trephine biopsy, which is hypercellular in
a majority of patients. The difficulty in aspiration may in part be due to the increased reticulin fibrosis.
Hypercellularity ofthe marrow in the face of peripheral cytopenia is a very common finding in HIV
disease and is likely to reflect myeloid dysplasia and ineffective haemopoiesis, 17,1~

A bone marrow biopsy in an HIV-infected patient is most useful when there is a history of persistent
fever, and no localizing signs are present, or when pancytopenia is present." Morphologic examination
should be combined with microbiologic culture for suspected pathogens." Mycobacterial infections,
both Mycobacterium Avium Complex and Mycobacterium tuberculosis are the most frequently
identified opportunistic infections of bone marrow with AIDS, followed by Cryptococcus tteotonnans.
However, the less frequently seen dimorphic fungi Histoplasma capsulatum and Cryptococcus immitis
commonly involve bone marrow in cases in which they are present. Culture ofbQ!1e marrow can be
useful for diagnosis ofboth mycobacterial and fungal infections." It is uncommon for grossly visible
lesions to appear in bone marrow with any opportunistic infections or neoplasms. Severe pancytopenia
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may be accompanied by a generalized pale appearance. Bone marrow failure leading to death in
patients with AIDS is very uncommon." Microscopically, a variety of non-specific morphologic
abnormalities can occur, There may be overall hypercellularity early in the course ofA~S or with
systemic infections and this is seen in about half to three.fourths of cases. This is most often seen due to
hyperplasia of granulocytic or megakaryocytic cell lines. Debilitation leading to increasing hypocellularity
and serous atrophy of fat later in the course of AIDS. Additional non-specific microscopic findings may
include immature or dysplastic myeloid precursors (dysmyelopoiesis), lymphoid aggregates, atypical
megakaryocytes, a fine reticulin fibrosis, mild vascular proliferation, histiocytosis with or without non-
specific granuloma formation and increased haemosiderin deposition."

A fairly consistent finding is increased plasma cell cuffing of blood v.essels, which may be accompanied
by polyclonal hypergammaglobulinemia in over 80% of patients. The presence of giant pronormoblasts
with inclusion-like nucleoli suggests parvovirus infection. Megaloblastic features often accompany
Zidovudine therapy or therapy with folate antagonists. HIV can also be demonstrated in a variety of
marrow cells by in-situ hybridization.t-" Granulomas are infrequently present in bone marrow and may
contain fungi, acid fast organisms, occasional parasites or polarizable talc crystals from intravenous
drug use. These granulomas are typically not well-formed. Localized ill- defined granulomas of collection
ofhistiocytes were more frequent than were granulomas containing organisms. Ofthe dimorphic fungi,
Cryptococcus neoformans is seen most frequently. Histoplasma capsulatum, next in frequency,
may produce loose lymphohistiocytic aggregates. Of the mycobacteria, Mycobacterium Avium
Complex (MAC) is seen more frequently than Mycobacterium tuberculosis. 13 The most sensitive
method for detection of MAC remains blood culture. Culture ofbone marrow aspirates will be positive
in about half of cases of disseminated MAC. Acid fast staining of marrow biopsies is positive in about
a third of cases, but is the most rapid method of detection." Toxop1asmosis involving marrow may be
subtle. Features can include interstitial edema, focal necrosis, and only a few scattered macrophages
or clusters of macrophages. The tachyzoites and pseudocysts are found in or around areas of necrosis.
Organisms may be found not only in macrophages but also in granulocytes and megakaryocytes."

CONCLUSION
The peripheral blood and bone marrow are significantly affected in HIV IAIDS. Early detection and
management of these changes will help in no small way to ameliorate the problems of people living with
HIV/AIDS (PLWHA).
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