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The incidence of anemia was retrospectively studied in 47 patients treated with angiotensin
converting enzyme inhibitors (ACEIs) over a one-year, period and the relation between the inci-
dence of anemia and their renal function was examined. The ACEIs included enalapril, imidapril,
lisinopril and temocapril. The serum creatinine levels in these patients were 0.5 to 3.1 mg/dl
(1.1 = 0.6, mean + SD). The development of anemia was defined by a decrease in blood hemo-
globin (Hb) of more than 1 g/dl after ACEls.

The incidence of anemia was observed in 23.4% of 47 patients. The incidence was 14.3% in

- patients with a normal renal function. The incidence of anemia was higher in patients with a
lower renal function.

Anemia occurred 8.7 + 4.0 months (mean + SD) after the start of ACEI treatment. During the
same period, Hb decreased from 12.8 + 2.4 to 11.3 + 2.5 g/dl (mean = SD), and hematocrit de-
creased from 39.1 £ 6.7 to 34.5 = 6.6% (mean x SD).

These results indicate that ACEIs induce anemia in patients without a severe renal function.
Anemia should thus be carefully monitored during the treatment with ACEIs even in patients
withouts severe renal dysfunction.
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Fig. 1. A Case of Patient Complicated with Decreased Hemoglobin
(Hb) and Hematocrit (Ht) during ACEI Administration

A 40-year-old woman, who received enalapril (5 mg/day) for

23 month.

Serum creatinin level ranges from 0.85 mg/dl to 1.05 mg/dl.
Six month later, Hb decreased from 11.5 g/dl to 10.0 g/dl,
and Ht decreased from 36.7% to 31.5%.

Symbols are (4) Hb, () Ht, () blood urea nitrogen(BUN)
and (&) serum creatinin (S-Cr).
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Table 1. Clinical Data on 47 Patients

Group (n=28) (n=15) (n=4)
Age(y.o)$ 51.5%+162 49.7+11.8 43.3116.2
Sex(F/M) 20/8 7/8 22
Hypertension
YPCa3g) 23 12 3
Proteinuria
(n=40) 21 15 4
Period§ qf ACEl
adoministration $ 20.1+£6.2 194150 150%47
(month)

§ Values are mean + S.D

Table 2. The Incidence of the Development of Anemia

Group Serum Creatinine  Numberof ~ Number of patients
(mg/dl) patients with anemia(%)
| Cr=12 28 4 (143) 4
i 12<Cr=20 15 6 (40.0) js
] 20<Cr 4 1 (25.0)
Total 47 11 (23.4)

NS=not significant
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Table 3. Clinical Profiles on 11 Patients Complicated with Anemia

Growp "8 S Cionsion ura Drugs D ) o anemia(mont)
40 F + + enalapril 5 6
41 F + + temocapril 2 7
21 F - + enalapril 5 8 |
52 F + + enalapril 5 4
49 F + + delapril 15~60 10 NS
53 F - + lisinopril.enalapril 10,5 5
49 M + + cilazapril 1~2 11
I 45 M + + imidapril.lisinopril 5,10 4
21 M - + enalapril 5 13
73 M + + temocapril 2 16
1 50 M + + enalapril 5 12

NS =not significant
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Fig.2. Changes of Hemoglobin (Hb) and Hematocrit (Ht) in 11 Patients
Complicated with Anemia
A=befor ACEI administration, B=at the time of anemia
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Fig. 3. Changes of Hemoglobin (Hb) and Hematocrit (Ht) during ACEI
Administration in 11 Patients Complicated with Anemia
Symbols are (&) Group I, (M) Group Il and (4) Group 1.
Time means the priod of ACEI administration.
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Fig. 4. Changes of Blood Urea Nitrogen (BUN), Serum Creatinin (S-Cr)
and Total Protein (Tp) in 11 Patients Complicated with Anemia

A=befor ACEI administration, B=at the time of anemia
*p<0.05 vs A, NS=not significant
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Fig.5. Changes of White Blood Cell Count (WBC), Platelet Count
(PLT), mean Corpuscular volume (MCV), Mean Corpuscular He-
moglobin (MCH) and Mean Corpuscular Hemoglobin Concentra-
tion (MCHC) in 11 Patients Complicated with Anemia
A=befor ACEI administration, B=at the time of anemia
NS=not significant
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Fig. 6. Relation between Serum Creatinin (S-Cr) and Hemoglo-
bin (Hb) in 47 Patients
Symbols are (== 4&) anemia (-) and (— A)
anemia (+)
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