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Hereditary Hemolytic Anemia in Korea:
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Background: The aim of this study was to investigate the prevalence, clinical and laboratory findings
of hereditary hemolytic anemia (HHA) in Korea from 1997 to 2006 and to develop the appropriate

diagnostic approach for HHA.
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Methods: By the use of questionnaires, information on the clinical and laboratory findings ofHHA
diagnosed from 1997 to 2006 in Korea was collected and analyzed retrospectively. A total of 431 cases
were enrolled in this study from 46 departments of 35 hospitals.

Results: The overall frequency of HHA did not change through the 10-year period for pediatrics but
did show an increasing tendency for internal medicine. The overall male to female sex ratio did not
show sex predominance (1.17 : 1), but a significant male predominance with a ratio of 1.49 : 1 was seen
for pediatrics while a significant female predominance with a ratio of 1 : 1.97 was seen forinternal
medicine. Of the total cases, 74.2% (282/431) were diagnosed before the age of 15 years. The etiologies
of HHA were classified as red cell membrane defects, hemoglobinopathies, red cell enzyme deficiencies
and unknown causes. There were 382 cases (88.6%) of red cell membrane defects with 376 cases (87.2%)
of hereditary spherocytosis and 6 cases (1.4%) of hereditary elliptocytosis, 20 cases (4.6%) of hemoglo-
binopathies with 18 cases (4.2%) of /3 -thalassemia, a case (0.2%) of « -thalassemia and a case (0.2%)
of Hemoglobin Madrid, 7 cases (1.6%) of red cell enzyme deficiencies with 5 cases (1.2%) of glucose-6-
phosphate dehydrogenase (G-6-PD) deficiency, a case (0.2%) of pyruvate kinase (PK) deficiency and a
case (0.2%) of enolase deficiency, and 22 cases (5.1%) of unknown causes. The most common chief
complaint in pediatric patients was pallor and that in adult patients was jaundice. In the red cell membrane
defect group of patients, the level of hemoglobin was significantly higher than in adult patients. The
mean corpuscular volume, mean corpuscular hemoglobin, corrected reticulocyte count, total and indirect
bilirubin level and lactate dehydrogenase levels in the hemoglobinopathy group of patients were
significantly lower than the values in the red cell membrane defect group of patients. The mean
concentration of G-6-PD was 0.8+0.7U/ 10”RBC in the G-6-PD deficient patients, PK was 1.7U/ 10" RBC
in the PK deficient patient, and the level of enolase was 0.04U/g of Hb in the enolase deficient patient.
Conclusion: The most prevalent cause of HHA in Korea during 1997 to 2006 was hereditary sphe-
rocytosis, but HHA by other causes such as hemoglobinopathy and red cell enzyme deficiency gradually
increased with the development of molecular diagnostic methods and increasing general interest. However,
the etiologies of HHA need to be pursued further in 5.1% of the patients. An systematic standard
diagnostic approach is needed in a nationwide prospective study for correct diagnoses and appropriate
management of HHA. (Korean J Hematol 2007;42:197-205.)
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Table 1. The hospitals and departments participating in this study
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Department Department
Name of Hosp Name of Hosp

IM PD IM PD
Holy Family Hosp 2 Asan MC 33
Kangbuk Samsung MC 7 Our ady Of Mercy Hosp 8
Kyungpook NUH 3 13 Yonsei UH 11
Gyeongsang NUH 3 Soonchunhyang UH 1
Korea University Anam Hosp 4 Ajou University MC 21
National Cancer Center 1 Yeungnam UH 6 13
National MC 3 Yongdong Severance Hosp 5
Daegu Catholic University MC 2 Ulsan UH 4 2
Daegu Fatima Hosp 4 Eulji Hosp. 1
Keimyung University Donsan MC 9 Ewha Women's Hosp 7
Dong-A UH 10 Inha UH 7 14
Pusan NUH 11 12 llsan Paik Hosp 2
Pusan Paik Hosp 10 Chonbuk NUH 6 7
Seoul National University 4 Chungnam NUH 6 2
Bundang Hosp Chungbuk NUH 6 12
Bundang Cha General Hosp 9 9 Hanyang UH 2 7
Seoul NUH 27 65 Chonnam National University 19
Seoul Paik Hosp 2 Hwasun Hosp
Samsung MC 19 Total 98 333

Abbreviations: IM, internal medicine; PD, pediatrics; Hosp, hospital; MC, medical center; NUH, national university hospital;

UH, university hospital.
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Fig. 1. The annual number of newly diagnosed patients.
Abbreviations: IM, internal medicine; PD, pediatrics.
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Table 2. Sex distributions of patients

M (%) F (%) Total (%)
IM 33 (33.7) 65 (65.3) 98 (100)
PD 199 (59.8) 134 (40.2) 333 (100)
Total 232 (53.8) 199 (46.2) 431 (100)

Abbreviations: IM, internal medicine; PD, pediatrics; M,
male; F, female.
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Table 3. Etiologies of hereditary hemolytic anemia

IM PD
Total
M F M F

Membrane disorder

HS 30 60 169 117 376

HE 1 1 2 2 6
Hemoglobin disorder

a-thalassemia 1

S-thalassemia 2 4 6 6 18

Hemoglobin Madrid 1 1
Enzyme deficiency

G-6-PD 5 5

PK 1 1

Enolase 1 1
Unknown cause 14 8 22
Total 33 65 199 134 431

Abbreviations: IM, internal medicine; PD, pediatrics; M,
male; F, female; HS, hereditary spherocytosis; HE, here-
ditary elliptocytosis; G-6-PD, glucose-6-phosphate dehydro-
genase; PK, pyruvate kinase.
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Table 4. Symptoms and signs of hereditary hemolytic

= .
anemia
66™ T 38FolA TtEHo] YR VEHS & F
sle o] 57.6%7F 7152 0] SR sotstel 2 ¢ S ; M (n=98)  PD (n=333)
= = = mptoms and signs
AA 3339 F /EE S & 5 e A 2w F yme g No. (%) No. (%)
442%%1 129vg <] 7k o] A,
- . Skin pallor 30 (30.6) 195 (58.6)
2] 0] =2 ylExE" e Ak o A ol o] Alo
Al w}: hEE S A RE fhy 5ol Icteric sclera 61 (62.2) 108 (32.4)
A5 7EEe & 5 e 84 3199 ¥ 1549 0] TH=E Jaundice 66 (67.3) 142 (42.6)
g3 Hof 483%9] RIEE B3lom, L o] 74 :sgammeﬁzwt _ g E ; o E;B&Q)
ominal distension .
o 5 Z83Lo vy
T 157 9] Ak T 60.0%Q1 9] M5 & Bl A Splenomegaly 63 (64.3) 164 (49.2)
g Z2aARY AF 74 F dlzetetAl 28 PK Dyspnea 4 (4.1) 7 (2.1)
A7 ST SEHL Sl T2 MY Growth retardation 0 (0) 3 (0.9)
48 A ISR T 7 28.6%¢] = B Heart failure 1 (1.0) 4 (1.2)
GB stone 7 (7.1) 4 (1.2)
xlC} = A
6. ZIEL Al & Cholecystitis 0 (0) 0 (0)
Ao) 3ztE 9§ Fwo] 71 B3 FAQR LD HF Abbreviations: IM, internal medicine; PD, pediatrics; GB,
o, o] 1 o3 wolom, WHsae o] 7t gall bladder.
Table 5. Laboratory findings on diagnosis
Memb disoroder Hgb disorder Enz def uc
IM PD IM PD PD PD
Hgb (g/dL) 10.2+2.6 8.3+2.6 9.4+1.8 9.4+1.2 8.0+2.2 8.2+2.6
MCV (fL) 91.5+6.8 80.3x£8.0 68.1£7.3 63.2+3.6 97.1+£6.9 89.1£13.5
MCH (pg) 32.2+2.3 28.4+3.2 21.4+2.1 19.9+3.8 31.5+1.1 30.8+4.5
RDW (%) 17.9+3.0 20.7+4.4 18.3+£3.2 21.8+7.6 149+29 20.1x7.8
WBC (x10%L) 7.4+2.6 10.5+8.4 46+25 7.5+2.6 9.4+6.6 9.2+3.7
Platelet (x109/L) 226+97 328+142 220+72 355+106 367+172 260+103
C-reti (%) 7.8+£5.0 6.5+5.4 2.6+1.1 25+43 55+4.8 6.0+54
TB (mg/dL) 46+3.2 45+56 3.0+1.2 1.3+14 1.4+0.8 4.4+41
IB (mg/dL) 3.6+4.7 3.2+5.0 2.4+0.9 1.1+£1.6 1.1£05 4.4+45
LDH (IU/L) 414+222 657+414 277+153 377125 1,329+1,129 672+504
G-6-PD (U/10'°RBC) 0.8+0.7
HgA (%) 91.2+4.2 87.0£7.0 96.9+1.5 95.9+2.3
HgA2 (%) 46+2.0 5.0+1.6 2.7+2.0 2.9+0.2
HgF (%) 5.2+3.0 8.8+7.3 29+2.0
Haptoglobin (mg/dL) 10.7+9.6 13.3+18.6 22.9+14.8 55.5+35.6 51+0.1 15.8+22.8

Abbreviations: IM, internal medicine; PD, pediatrics; Memb, membrane; Hgb, hemoglobin; Enz def, enzyme deficiency; UC,
unclassified; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; RDW, red cell distribution width; WBC,
white blood cell; C-reti, corrected reticulocyte count; TB, total bilirubin; 1B, indirect bilirubin; LDH, lactate dehydrogenase;
G-6-PD, glucose-6-phosphate dehydrogenase; HgA, hemoglobin A; HgA2, hemoglobin A2; HgF, hemoglobin F.
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Table 6. Management of hereditary hemolytic anemia

Treatment Number of cases (%)
Splenectomy 180 (41.8%)
Transfusion 136 (31.6%)

Folic acid 201 (46.6%)
Iron chelation 7 (1.6%)
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