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Correlation Study Between Anemias with Higher MCV
and Lower MCHC

Woo—Soon Choi and Hee—Sang Kim
Departments of Laboratory Medicine, Daejeon St, Mary's Hospital, College of Medicine, the Catholic University, Daejeon 301-723, Korea

The purpose of this study was to evaluate the significance of higher than normal mean corpuscular
volume (MCV) and lower than normal mean corpuscular hemoglobin concentration (MCHC) in 20
patients, The hemoglobin (Hb), red blood cell indices (MCV, MCH, MCHC,), red cell distribution width
(RDW), serum ferritin, serum iron (Fe) and total iron binding capacity (TIBC) were measured and the
transferrin saturation were calculated, 18 (90.0%) cases were categorized as chronic diseases, Chronic
renal failure, malignancy, and bleeding were all related to the cases. The mean values of hemoglobin
was 9.5£2.14 g/dL; the MCV was 29.0£2 .8 fL; the MCH was 30.911.0 pg; the MCHC was 31.210.5%;
the RDW was 17.0£3.6%; serum Fe was 39£21 ug/dL; the TIBC was 219.7+108.8 ug/dL; transferrin
saturation was 19.24£9.9% and ferritin was 445.5+£499.6 ug/L in the patients, The WHO criteria for
hemoglobin of patients confirms anemia in 18 of the 20 (90.0%) cases. Anemia of chronic disease was
shown in 11 (73.3%) cases; acute gastric ulcer with hemorrhage in 1 (6.7%) case; iron deficiency anemia
in 1 (6.7%) case; 2 patients (13.3%) were of normal cases . There were changes in the baseline Hb level
results of the 19 (95.0%) cases while no change was shown in 1 case. As a result, diseases associated
with anemia and bleeding where the MCV is higher than the normal range and MCHC is lower than
normal range are considered relevant findings.
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Table 1. Summery of underlined diseases of analyzed patients
in this study

Disease

P
o

Malignant neoplasm of rectum

Malignant neoplasm of cervix uteri

Malignant neoplasm of colon

Malignant neoplasm of bronchus and lung
Intracerebral hemorrage

Traumatic subdural hemorrhage, CRF

Acute gastric ulcer with hemorrhage, Diplegia
Cerebral infaction, DM

Cerebral infaction, Traumatic subdural hemorrhage
Pulmonary emphysema, tuberculosis

Liver cirrhosis

IDA

Chronic renal failure

DM, Adhesive ileus

e S R e e S R e e N T e e

Total
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2 gabgto] Ygkon] RDWE A 17.043,6% 2T
12.7+0.4%% ilz}:r%] =orom B% ul$ §oJ3 o2

BHAHp0.01). HFEL Ak 39.1£21.9 pg/dLZ
T 142,6%+39.7 ,ug/dL ZHAT 5L S 219.7+108.8

Fll‘

ug/dL, 2 310.3439.0 pg/dLE FAjsrto] U A5

UERH o H v F-oJgh Zfo]E Hth(p(0.01). 3 |z
Ble BhAlat 445.51499.6 pg/L, 2 108.7£87.0 ug/L
2 Aol Zhow fofgt ako]& B AArh(p<0.05), EM
29 E3e= SR 19.249.9%, HET 46.5E14.5%

2 $kro] v A3s BHelow wig o3 AfolE B
AcH(p0.01), AFAH o2 Ao} Fiuks AQF e
AAbellA] frof gt Zhol S B3ith(Table 2).

Table 2. Comparison of the results between test and con—
trol group (n=20, each)

ltems (unit) Test Group  Control Group p-value
WBC (10%/mm’) 7.2%+3.1 6.0+1.0 0.156
RBC (10°/mm’) 3.054£0.64  4.67£0.31 0
Hb (g/dL) 9.5+2.1 14,3+1.2 0
HCT (%) 30.4%6.6 41,6431 0
PLT (107/mm’)  220.9+114.9  253.7+63.2 0.294
MCV (fL) 99.0+2.8 89.1£3.6 0
MCH (pg) 30.9%1.0 30.5%1.6 0.334
MCHC (%) 31.2%0.5 34.2%0.9 0
RDW (%) 17.0£3.6 12.7£0.4 0
Fe (ug/dL) 3911219  142.6+39.7 0
TIBC (ug/dL) 219.7+£108.8 310.3%+39.0 0.008
Ferritin (g/L) 445.51499.6  108.7%87.0 0.028
Transferrin 19.2+9.9 46.5+14.5 0

saturation (%)
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Table 3. Distribution of the patients with anemia according
to WHO criteria

Table 5. Comparison between patient’s result and their after
results

Anemia Number (%) ltems Results After p-value
Anemia 13 (86.7) WBC (10/mm’)  7.2%3.1 7.0£3.4 0.753
Iron deficiency 1 RBC (10°/mm”) 3.05£0.64  3.21£54.20 0.412
Chronic disease 6 Hb (g/dL) 9.5+21 9.9%£1.6 0.435
Undefined with chronic disease 6 HCT (%) 30,4+6.6 31.4+4.9 0.584
Normal 2 (13.3) PLT (10/mm’)  2209+1149 2225+100.3 0.941
MCV (fL) 99.0+2.8 98.2£3.4 0.316
MCH (pg) 30.9£1.0 31.0£0.9 0.533
A AAF B Al 2l 158 o]lom, 1 Sl Wl MCHC (%) 312405 316506 0.054
d= vhehd B9 138086.7%), S 2813302 rpw () 170436 163+22 0.447
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Table 4. Comparison between patient’s result and their be—
fore results

[tems Before Results p-value

WBC (10%/mm’) 7.4+43 7.2+3.1 0.771
RBC (10°/mm’)  3.20£61.6  3.05+0.64 0.043
Hb (g/dL) 9.9+1.9 9.5+21 0.056
HCT (%) 30.1+5.0 30.4%6.6 0.745
PLT (10°/mm’)  203.3%106.9 220.94114.9 0.086
MCV (fL) 96.3+1.8 99.0+2.8 0

MCH (pg) 31.0+1.0 30.9*1.0 0.594
MCHC (%) 32.2+0.8 31.2+0.5 0

RDW (%) 15,9422 17.0+3.6 0.043
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oM 6.3 g/dLe] W3S K E}(Table ). 7y Ao 4
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ojRon, 7l At 7led A AFEn Sk § 7]
T o] %o AT} ohA] H Al vt A9E Bl A
$(Group 1V)7}F 48(20.0%) 2 0.3 g/dLel|A] 0.7 g/dLe] ¥
312 HtHTable 6). 27202 7|&He] A F Wil=
Bl 73971 192(95%), M3k} gl 4-9-(Group V)7F 1]
(5.0%) 2 LFEFSITHTable 6).
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Table 6. Characteristics of variation patterns of hemoglobin data within three days before, the selection day and three days after

Variation patterns Criteia Difference of Hb concentration Cases (%)
Group 1 Decrease and then increase 0.3-6.3 8 (40.0)
Group 11 Rare variation and then increase 0.7-3.3 3 (15.0)
Group III Decrease and then decrease 4(20.0)
Group IV Increase and then decrease 0.3-4.7 4(20.0)
Group V Rare variation 1(5)
Total 20 (100)
Table 7. History of blood transfusion in the analysed patients (%)
Within 3 days Within 6 days Within 1 month Within 2 month None Total
9 (45.0) 3(15.0) 4(20.0) 1(5.0) 3(15.0) 20 (100)
2 FEg e 9w 382 YERtHTable 7). g4 A se), s 2d 1= UrE}”E}
202 % AspEAel @A ) 25 e A
158 o, I oA REdS el B9+ 13341(80 0%,
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AN} 71Eo 2 FARA NI 18, i A gud 124, 9
YT A5 o] &gk Hld o] FejstH HFlA, 274 A g&g 134]3 Yel} MCV7} =31 MCHCZ} wre A%
v ARG, A7 Wdde 344, 884 Qe W& AFZ o]& 347 olaleo] QA ukAdA
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