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Aplastic Anemia Associated With 
Intravenous Chloramphenicol 
Jane B. Alavi 

Hematology-Oncology Section, Department of Medicine, University of Pennsylvania, 
Philadelphia 

A patient is presented who1 developed aplastic anemia 3 months after exposure to 
intravenous chloramphenicol. She died of this disease 4 years later. Other cases of 
marrow aplasia due to parenteral chloramphenicol are reviewed, in order to ernpha- 
size that this complication, although rare, is not restricted to the use of oral 
chlorarnphenicol. 
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INTRODUCTION 

Chloramphenicol is frequently implicated as a cause of bone marrow aplasia. 
Because of this hazard, the indications for the use of this compound have been 
narrowed over the years [I]. Nevertheless, it is still used inappropriately, perhaps in 
part because there is a common belief that the parenteral form has not been associated 
with aplastic anemia [2]. A patient encountered recently will be discussed here, to 
emphasize that parenteral chloramphenicol may indeed cause delayed and fatal mar- 
row aplasia. 

CASE REPORT 

The patient was a 27-year-old woman who underwent exploratory laparotomy 
in April 1975 for a mesenteric cyst. The cyst was drained, and a pancreatoduodenos- 
tomy was performed. There was no intraabdominal infection or abscess. The postop- 
erative course was uneventful, but the patient was given 12 days of intravenous 
chloramphenicol in a total dose of 30 g as a prophylactic measure. Extensive search 
of the hospital and pharmacy records reveals that oral chloramphenicol was never 
dispensed to this patient. 

Laboratory studies obtained in March 1975 included hemoglobin of 13.2 g/dl, 
hematocrit 37 % , leukocyte count 7, iW/mm3 with a normal differential count. In 

Received for publication January 25, 1983; accepted April 21, 1983. 
Address reprint requests to Dr. Jane B. Alavi, Hospital of the University of Pennsylvania, 3400 Spruce , 

St., Philadelphia, PA 19104. 

0 1983 Alan R. Liss, Inc. 



376 Case Report: Alavi 

April there was mild anemia, but the leukocyte count was again normal, and no 
unusual bleeding occurred after her surgery. Between March and July 1975, the 
patient was treated with numerous additional drugs, including erythromycin, tetracyc- 
line, nitrofurantoin, gentamicin, prochloperazine, diphenhydramine, folic acid, chlor- 
diazepoxide, oxycodone, iron sulfate, conjugated estrogens, analgesics, and 
expectorants. She never received phenylbutazone, and there was no history of expo- 
sure to industrial toxins or benzene. 

In June 1975, ecchymoses and petechiae appeared on the lower extremities. In 
midJuly she was hospitalized again because of fever and cellulitis of the right ear 
and face. Laboratory studies revealed hemoglobin 9.7 g/dl, leukocyte count 2,8001 
mm3 with 31 % neutrophils, and platelet count 40,000/mm3. When she was referred 
to the Hospital of the University of Pennsylvania 1 month later, the hemoglobin was 
8.5 g/dl, with a reticulocyte count of less than 1%,  leukocyte count 3,500/mm3 with 
a normal differential, and platelets 34,000/mm3. A bone marrow biopsy revealed 
moderate marrow hypoplasia, particularly in the red cell and megakaryocytic series. 
Over the next month the platelet count dropped to a level of approximately 20,000/ 
mm’. However, the blood counts then remained relatively stable and she required 
only intermittent red cell transfusions and had no documented infections until June 
1976. At that time the platelet count had fallen to 9,000/mm3, the leukocyte count to 
2,600/mm3 (37 % neutrophils), and she developed more profuse mucosal hemorrhages 
and began to require platelet and red cell transfusions on a regular basis. She did not 
respond to 3 months of oxymetholone trreatment and by late 1976 she required 
platelet transfusions every 7-14 days. A bone marrow biopsy was repeated in June 
1977 and this showed less than 10% cellularity. She did not improve after a 5-day 
course of antithymocyte globulin. During 1977 and 1978, she was maintained with 
frequent platelet transfusions from an HLA compatible sibling. Her granulocyte count 
gradually fell to less than 500/mm3, and she began to have frequent bacterial infec- 
tions. She died of invasive aspergillosis and hemorrhage in April 1979. The autopsy 
showed 10% cellularity of the bone marrow without megakaryocytes or erythroid 
elements. 

DISCUSSION 

This patient developed aplastic anemia after chloramphenicol administration 
exclusively by the parenteral route. There is no evidence that she received oral 
chloramphenicol. The appearance of bruising and infection 2 ‘/2 months after exposure 
to chloramphenicol is compatible with the usual time course for this complication [3]. 
Although she received numerous other medications, none of these is associated with 
a significant risk of bone marrow aplasia. Chlordiazepoxide has been reported to 
cause aplastic anemia in one patient [4], and nitrofurantoin in another patient [5].  In 
contrast, chloramphenicol has been the major drug associated with fatal aplastic 
anemia in most of the recent reviews. In a review of the reported cases of aplastic 
anemia from 1950 to 1977, Alter et a1 [6] found that 20-30% were due to chloram- 
phenicol, and that other drugs were infrequently implicated. 

It has been recognized for more than 20 years that chloramphenicol is a 
dangerous drug with profound effects on the bone marrow [7, 81. The dose-related, 
acute bone marrow toxicity is almost always reversible if the drug is discontinued. 
However, fatal marrow aplasia has been almost exclusively reported to occur as a 
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later complication, weeks to months after the chloramphenicol therapy. Most of the 
early reports and larger series describing chloramphenicol-induced aplastic anemia 
did not mention the route of‘ administration [3]. However, subsequent reports indi- 
cated that the oral route was the primary one, or that patients who had received 
parenteral chloramphenicol may also have been given the oral form of the drug during 
treatment [9, 101. As a result, there has been some speculation that fatal bone marrow 
aplasia may be related to the route of administration. In particular, it has been 
postulated that intestinal bacteria degraded the oral drug into a toxic compound which 
was the cause of the marrow damage [ll]. This hypothesis was supported by very 
scanty evidence and never confirmed by other investigators. A more current and well- 
researched hypothesis regarding chloramphenicol toxicity has been proposed by Yunis 
and colleagues in a series of recent papers. They suggest that the nitro group in 
chloramphenicol may be reduced in vivo to a nitroso group, resulting in a compound 
which they showed to be toxic to hematopoietic stem cells [12]. This nitroreduction 
could take place either in the human liver or in the intestinal lumen since nitroreduc- 
tases have been demonstrated in both sites [13]. Thus, marrow damage could theoret- 
ically result from either intravenous or oral chloramphenicol. 

In recent years, a few reports have described patients who appeared to have 
developed aplastic anemia in relation to parenteral chloramphenicol. In Wallerstein’s 
study [9], one patient (an 11-year-old girl) was exposed to the oral drug 4 and 6 years 
prior to the aplasia, but received intramuscular chloramphenicol only 9 months before 
developing anemia. Two patients developed fatal aplastic anemia after intravenous 
drug, yet both had early marrow suppression, occurring within 7-12 days, which 
never improved, and one was also given cimetidine [14, 151. These are more likely 
to be examples of dose-related rather than idiosyncratic marrow damage. Two other 
cases have been described in the European literature. The patient reported by Grilliat 
et a1 [16] received intravenous chloramphenicol for 22 days and developed aplastic 
anemia 6 weeks later. She was given numerous other drugs, but none with a high 
propensity to cause bone marrow suppression. Domart’s patient received 1 g per day 
intramuscularly for 14 days, 3 months before the diagnosis of aplastic anemia [17]. 

In addition, a few patients developed aplastic anemia after exposure to the drug 
by other routes. Two took chloramphenicol eye drops for 2 months to 2 years and 
developed partially reversible marrow hypoplasia [ 18, 191. One patient died from 
aplastic anemia which was diagnosed 3 months after he discontinued use of chloram- 
phenicol-polymyxin B eye ointment [20]. Another patient developed fatal aplastic 
anemia after using chloramphenicol eye drops and ointment for I month [21]. A 
shepherd in Italy died of aplastic anemia after 2 years of exposure to chloramphenicol- 
containing spray which he applied to the feet of his sheep [22]. It is possible that these 
patients absorbed the drug through the gastrointestinal tract, by a route from thc 
nasolacrimal ducts to nasopharynx and thus to the throat, or there may have been 
direct systemic absorption from the nasal mucosa. 

Several factors may help to explain the paucity of reported cases of aplastic 
anemia due to intravenous chloramphenicol. First, many patients receive both the 
oral and perenteral forms of the drug during a single illness. Second, as the indications 
for the use of chloramphenicol have narrowed in recent years, the patients receiving 
it have been more seriously ill, and either may not have survived the underlying 
disease or may have been exposed to additional marrow toxic drugs. Third, the 
intravenous form of chloramphenicol was prescribed infrequently until recently; 
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whereas in 1974 the fraction of chloramphenicol sold for parenteral use was 14%, 
this rose to 55% by 1979 [23]. Fourth, aplastic anemia following chloramphenicol is 
very rare, occurring only once in 24,000-40,000 patients at risk [3]. The number of 
cases expected in this country can be estimated. About 5 million grams of chloram- 
phenicol is sold yearly; if half is given by the intravenous route, and the average total 
dose per course of treatment is 15 g [24], then about 167,000 patients are at risk. 
Thus, only 4-7 cases of aplastic anemia would be expected in a year. 

Since there is no substantial evidence to the contrary, it seems prudent to assume 
that intravenous chloramphenicol is as likely as oral chloramphenicol to cause irre- 
versible marrow aplasia. Physicians should continue to examine the medical indica- 
tions for this drug [24-261 and avoid its use in trivial or inappropriate clinical settings. 
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