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Lamivudine-Induced Pure Red Cell Aplasia
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The aim of this report is to describe five patients with lamivudine-induced pure red cell
aplasia, an association not previously described. We describe patients with unrespon-
sive anemia in whom a complete study including blood cell counts, reticulocyte counts,
hemolysis tests, and bone marrow aspiration was performed. Pure red cell aplasia was
considered when anemia was associated with normal leukocyte and platelet counts with
a corrected reticulocyte count below 1% and less than 5% bone marrow erythroid pro-
genitors in the absence of positive hemolysis tests. Complete remission was considered
when bone marrow erythroid progenitors were at least 16%. Five male patients had pure
red cell aplasia with a median age of 32 years (range 29 to 37 years). Before lamivudine,
they had hemoglobin >11.8 g/dl without transfusion requirements. After receiving the
drug, hemoglobin dropped to 5.2 g/dl (4.3 to 6.1 g/dl) with high transfusion requirements
and mean bone marrow erythroid progenitors of 1.84% (0 to 4%). Withdrawal of lamivu-
dine was attempted to confirm the diagnosis. Seven weeks after stopping lamivudine,
hemoglobin rose up to 12.8 g/dl (11.3 to 13.8 g/dl) and bone marrow erythroid progenitors
increased up to 25.6% (21 to 40%) without transfusion requirements. Lamivudine-induced
pure red cell aplasia may be a cause of anemia unresponsive to conventional treatment
in AIDS. Since lamivudine use in Mexico has been relatively short, we expect more cases
to appear in the future. Am. J. Hematol. 65:189-191, 2000. © 2000 Wiley-Liss, Inc.
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INTRODUCTION [1], hemolytic states [2], autoimmune diseases [3], ma-
lignant diseases [4,5], and drugs [6]. Since we found our
Anemia is almost a universal finding in AIDS. Most offirst two patients with AIDS-related PRCA in 1996 [7], a
the times, it is attributed to generalized bone marroprospective search for this clinical condition in every
failure or to autoimmune hemolytic processes. Howeveratient with anemia and refractoriness to regular treat-
several other causes of anemia have been reportedrient was started. We noticed that some retroviral agents
patients with AIDS. The two most frequent causes afere able to induce moderate to severe anemia; however,
anemia in AIDS patients are related to either the cyte- true antiretroviral-induced PRCA was never demon-
pathic effect of the HIV or the antiviral drugs employedtrated. Surprisingly, after diagnosis of the first lamivu-
in the treatment of these patients. Antiretroviral drugdine-induced PRCA, several other patients were found
induce anemia due mainly to their suppressive effect @mnd because no previous reports in the literature about the
bone marrow cell precursors, generating bone marr@gsociation lamivudine and PRCA have been published,
failure. However, other causes may be responsible for tiwe describe herein five patients with this erythropoietic
anemia of the patient taking antiretroviral drugs. One @bnormality.
such causes is pure red cell aplasia (PRCA), which se-
lectively affects erythroid bone marrow cells, inducing a § : Abraham Mailuf-Cruz. M.D.. Aoartado Postal
nonresponsive anemia with a broad spectrum of |nte{ﬁ:—f’1”l%%?°,\’/‘le)ed’l°0612°;D_Frf‘ N?g(icoajc ‘thy, |\r/l|JeZ>’<ico'. ~» Apartado Fosta
sity. The relationship bet_weerj erythropo!enc_ ff_aulure a_nlgfma“: amajlufc@servidor.unam.mx
viral diseases was described in 1948. This clinical entity,
today recognized as PRCA, is associated with thymorRaceived for publication 23 August 1999; Accepted 10 May 2000
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TABLE |. Characteristics of Five Patients With Lamivudine-Associated Pure Red Cell Aplasia (PRCA)*

1 2 3 4 5
Patient Hb CRC BMEP Hb CRC BMEP Hb CRC BMEP Hb CRC BMEP Hb CRC BMEP
Before diagnosis 12.9 1.2 134 ND 12.0 ND 13.8 14 11.8 0.8
At PRCA diagnosis 4.8 0.2 2.0 5.2 0 0 4.3 0 1.8 6.1 0.7 3.0 5.6 0.5 1.2

3 weeks after diagnosis 5.3 28.0 121 59 26.0 17.0 50 29.0 13.0 7.1 28.0 16.0 6.1 35.0 13.0
5 weeks after diagnosis 5.7 7.0 26.0 116 17.0 29.0 140 20.0 29.0 10.8 4.0 25.0 12.9 8.0 52.0
7 weeks after diagnosis  12.1 5.0 220 132 15 220 138 1.0 440 113 4.0 23.0 136 2.0 21.0

*Hb, hemoglobin (g/dl); CRC, corrected reticulocyte count (%); BMEP, bone marrow erythroid progenitors (%); ND, not done.

PATIENTS AND METHODS and megakaryocyte progenitors were normal; however,
Regular daily treatment of AIDS patients in our hosmean erythroid progenitors was 1.84% (0 to 4%) and a

pital includes zidovudine (250 mg BID), lamivudine (1563RCA diagnosis was establi_sheq. Giant bon_e marrow
normoblasts, a pathognomonic sign of parvovirus B19-

mg BID), and either saquinavir (600 mg TID) or indina- : . e '
: ; ssociated PRCA, were never identified in these patients
vir (800 mg TID). Also, as a prophylactic treatment, the ]. We specifically searched for this finding since it has

receive trimethoprim-sulfamethoxazole (800/160 m X 4 oo
een demonstrated that parvovirus B19 infection is a

QD), on a daily basis. i f iain AIDS patient
Since lamivudine was administered for the first time iHequen - cause ot anemia in 7 _patents.
Description of our first patient is important. PRCA

our hospital, 110 patients have received this drug on a

regular basis. During this period, thirty-one patients welkds diagnosed after suffering a prolonged anemia requir-

found as having an unresponsive anemia to the commbd frequent transfusions of packed red blood cells. Pred-

dietetic measures, treatment with hematinics, erythrop isone (1 mg/kg/day) during 4 weeks was attempted

etin, and/or treatment of associated illnesses like infe ased on our previous experlg?c_e \gnth tg'sh treatm_er:t. q
tious diseases, Kaposi's sarcoma, etc. A complete stddgwe"e“ no response was obtained, and né persiste

. : : . h high transfusion requirements. At this point, lam-
of the patient including blood cell counts, reticuloc . P
P g ’ yt%udme had not yet been stopped. After a careful review

counts, serum levels of indirect bilirubin and lactic de-_~." .. ¢ i . :
r{ns clinical chart, we noticed that the last antiretroviral

hydrogenase, Coomb’s tests, and bone marrow aspiratgi U .
was performed in every case. We considered a patienfitd useéd had been lamivudine. When both prednisone

having PRCA when unresponsive anemia was associa 'Iamivudin.e were discontinued, hemoglobin and ery-
roid progenitors rose up in only 3 weeks to 12.1 g/dl

with normal leukocyte and platelet peripheral coun 4 28% ivel ithout t fusi . ¢

with a corrected reticulocyte count below 1% and wit n o,t;espf(;:c '}[’ﬁ yf’. W{ outtrans usuzjn req“'“?t?e_” S

less than 5% erythroid progenitor cells in the bone ma] W0 months atter the 1irst case, a second case with simi-
ar evolution was found, and, on the basis of experience

row in the absence of positive hemolysis tests. X : ' C ; .
Once PRCA was diagnosed, withdrawal of the dru ith the first patient, lamivudine was immediately sus-
y rg_ended after PRCA diagnosis without simultaneous

was attempted to confirm the diagnosis. Instead of la
ivudine, didanosine was started (200 mg BID). After rél

covery of lamivudine-associated PRCA, all laborator

tests were repeated. To be considered in complete re gt_er stopping lamivudine, Hb rose up to 12.8 g/dl (11.3

. . . 13.8 g/dl) by the end of the seventh week after diag-
h llul I .
;l(())(;)-bone marrow erythroid cellularty must be at eaén?05|s. On the other hand, the bone marrow showed an

increase in erythroid progenitors from a mean of 1.64%

(0 to 4%) up to 25.6% (21 to 40%) without transfusion
RESULTS requirements. General response, in terms of hemoglobin,
corrected reticulocyte counts, and bone marrow erythroid

During a four-month period, five patients were diag ) . X
nosed as having lamivudine-associated PRCA. TheRgenitors, is shown in Table |. Today, almost 269 pa-

were five male patients with AIDS with a median age afcH e have recei_ved.lamivudir?e in our dep'artmen_t; our
P 9 &nmdence of lamivudine-associated PRCA is as high as

eatments.
In the five patients of this report, we observed that,

32 years (range 29 to 37 years). Before starting lamiv ey

dine, all of them had hemoglobin >11.8 g/dl without>”"

transfusion requirements. After receiving the drug for a

median time of 12 weeks (10 to 42 weeks), hemoglobj§scussion

dropped in the next three months to 5.2 g/dl (4.3 to 6.1

g/dl) with high transfusion requirements. After a 6-week PRCA is an uncommon disease. It is almost always
evolution time (3 to 7 weeks), bone marrow aspiratioassociated with a recent viral disease, although multiple
was performed. Bone marrow cellularity and myeloidauses have been described: thymoma, hematologic ma-
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lignancies, autoimmune diseases, drugs and chemicaklses with anemia without response either to conven-
pregnancy, severe nutritional deficiencies, etc. [1]. Thetienal treatment or to withdrawal of a specific medica-
are only a few AlDS-associated PRCA cases reportédn, bone marrow aspiration should be always consid-
[8-10]. The most accepted mechanisms for AlDSered in order to exclude PRCA as this is the only method
associated PRCA are an autoimmune response as a donestablish this diagnosis. We are sure that, in some
sequence of the immune-dysregulated status of AlX@ses, lamivudine-associated PRCA will be diagnosed
(immunity initially directed against infectious agents)after performing bone marrow studies.
and the myelosuppressive effect of the antiretroviral Although to our knowledge this is the first report about
therapy. lamivudine-associated PRCA, we believe that this may
PRCA diagnosis is made in an anemic patient in whobe a frequent cause of anemia unresponsive to conven-
both bone marrow cellularity and megakaryocyte arttbnal treatment in AIDS. In our patients, lamivudine-
leukocyte counts are normal but erythroid precursors aaesociated PRCA appeared after a relative short-time ex-
absent. The patients in this report fulfilled these criteriposure to the drug. Considering that lamivudine has been
We excluded every possible condition known to be asnly recently approved for clinical use in our country, we
sociated with PRCA, including nutritional deficienciegxpect more AIDS patients suffering this secondary ef-
and the use of medications other than lamivudine sintect of this nucleoside analogue in the near future.
these are the two conditions most frequently associated
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