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Table 1. Age and Sex Distributions of the Methe—

moglobinemia Patients

Age(days) No(%)
1-7 1( 6.2)
8-14 1C 0)
15-21 9(56.3)
>21 6(37.5)

Sex M:F=8:8

3 Aol A Jede JAFdFS st9er, MetHb

HEE= 117-752%2 10.1-20.0%7F 79, 20.1-
30.0%7} 6%, 30.1-40.0%7} 21, 40.1% o] o] 1%l
tH(Table 2).
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o o} 16 AdlolM F%
SutEo] gla FTEEE 133,
AT 68, dEdI FE 7} 58, BFke] 2o A
AR 2H(Table 3), W 7f=A 274 diF2
(152, 93.8%)°lA pH 7.3 °]3}<} 10.1-34.6
Atele] @71 AR 27E HolE: A AE Tl U
3(Table 4), 129 Aoz E= A AFIFT 6
g, A7gel 38, g A YERES 74 24,
A Gt kel 7} 184 AAJTHTable 5).
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AF7E BE deM Fdoy 2 FEA UYEFS
ol g3 AstFaWS Fen, MetHb H%7F 15%
o]A¢l 11894+ methylene blue(2mg/kg, 1% &
ME 1027l AHA AGFste] daelA 1-2A1 7k
o 8% MetHb sk=9 74 E9E A4S F e

w28l A AiE Aol A2y methylene

Table 2. Distribution of Initial Blood MetHb Level

MetHb(%) No(%)
10.0-20.0 7(43.8)
20.1-30.0 6(37.5)
30.1-40.0 2(12.5)

>40.0 1( 6.2)

Table 3. Clinical Manifestation on Admission

No(%)
Dehydration 16(100)
Respiratory distress 13(81.3)
Cysnosis 6(37.5)
Fever 5(31.3)
Vomiting 5(31.3)
Abdominal distension 2(12.5)
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Table 4. Arterial Blood Gas Analysis Findings on 44 dArolH, ol ANHoZ AP A
Admission AAAEY B9 EAe NADH-MetHb reductase
pH No(%) (cytochrome b5 reductase), NADPH-MetHb
7.31-7.40 1( 6.2) reductase$} H]| &4 A9 ascorbic acidel 2]l
72177.30 2( 62) A Qgle] #eElo] YRR 449 ferrohe
o o moglobin 0.2 Aol A, Al wepy ol
: : o} AR @Al Waze] 29 olhz AR,
o [}
HCO3 (mEg/L) No(%) MetHb 822 owl glolo]o)s) Ha o] Alsh
<50 42250; st gol g7k wAste] Here] MetHbol 45
5.0-10.0 7(43.7
o] zr %A AN AZS 2Tl AFo A
10.1-15.0 5(31.3) o A Aol AT ZAsh =
Base deficit(mEq/L) N HAgglo] Yehes AMFoldt @R 194)7] &
ave e o wRE waElom, 1930d el AR 34 AA
207100 1 62) o % MetHb % ZAPOR Hwto] 7H58e
10.1-20.0 6(37.5) 8-10)
20.1-30.0 7(43.7) ’ B
>30.0 2(125) o A3 HUlel uwebA Mg $x4 MetHb
gzow BFHT 4 dud AHA dAde Ak
Table 5. Combined Diseases gl wheshA Seh= HAd B4 2 (hemo-
No(%) glbin M) A" 20 @@ s A o9& A7)
(e P -
Nt s p— My =& fdAdott P 1955 Singer'®ell
etabolic acidosis
: old WHwE MIAMA Azlo N :
Hypokalemia 6(375) o] WHE M 43ke globin® polypeptide
Failure to thrive 3(18.7) chain®] amino acid 73l loiA] At vh2m W
Chronic diarrhea 2(12.5) o] 44+ a-chain 3%FF, B-chain 3%, y- chain
Hyponatremia 1( 6.2) 228 = 37 85 ML A7|dEH e
Hepatitis 1( 6.2)

g3t o] wa g, o 17 nrke 27 4
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Table 6. Changes of Blood MetHb Level(%) in L g gAaAE 238 ZeA= A2 £ glo
Relapsed Cases After Methylene Blue ] _O = § A= ’g - sen
Therapy old HPAE 15-25% HEo| tst sE9 OL’S?J
T _ MEA2E 7P B3 AZS dehiAs gt

Case  Initial Final 13

therapy relapse 7. NADH-MetHb reductasew= A MetHbe] <F
1 33.1 2.1 16.6 35 0% A= 8% FPT L2 APTS A
2 20.7 2.2 33.3 2.8 A A SAHY B8 ATA= 15-40%2] A2
# MetHb =& 7 FA4F, &5 WA, TE,
blue AFAz Ett $HHAHTable 6). A 202 S| thekdt Aol e S 9o
Yol g Helzgel glom, o] ARAL FE
a & Zo] g4 GHEE JHHEE Y e T
JEw ofyel bshd B A @ges
@A2=9] porphyrin H3AE THHE E FAE MetHbEFS Yo71x Ferh® Y olgow AE T

ferrous’d®1Ql oxyhemoglobin Feell A AFaet 7k sAdFaAle] HxA=2 2884 cytochrome bse]
Moz AFT 4 Avk. MetHb& porphyrin H3A  Afe] 4910l & 4 v 1986 Hegesh 57
7} 27FA(Fe  olA 37HE(Fe’ TR ArstE] AVl A HAx B¥el @dak FHEES A
+ ferrihemoglobin©2 Abaet ZA3E A Z3= ¥ cytochrome b59 FE7} el oF 30%Z 7HAH
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= Abstract =
Clinical Features of Methemoglobinemia in Newborn Diarrhea Infant
Hyun Geun Kim, M.D., Chun Soo Kim, M.D. and Sang Lak Lee, M.D.

Department of Pediatrics, Keimyung University, School of Medicine and
Institute for Medical Science, Taegu, Korea

Purpose : Newborn infants with diarrhea, metabolic acidosis and dehydration may develop
methemoglobinemia without exposure to oxidizing agents. This study was undertaken to
investigate clinical features in the development of methemoglobinemia in newborn infants with
diarrhea.

Method : This study involved 16 newborn infants with diarrhea who were admitted to
NICU at Dong San Medical Center between January 1995 and June 1996. We investigated the
age of onset of methemoglobinemia, sex ratio, level of methemoglobin in the blood, feeding
methods, clinical manifestations, arterial blood gas findings, the results of culture findings and
the response to therapy.

Result :

1) The age of onset was beyond the second week of life in most cases, no sex predilection
was noted and formula feeding was used in all cases.

2) Methemoglobin level in the blood was 10.1-20.0% in 7 cases, 20.1-30.0% in 6 cases,
30.1-40.0% in 2 cases and above 40.1% in one case.

3) Clinical manifestations on admission : moderate to severe dehydration developed in all
patients with diarrhea along with respiratory distress in 13 cases, cyanosis in 6 cases, fever
was noted in 5 cases, vomiting in 5 cases, while 2 cases presented with abdominal distention.
Combined diseases included metabolic acidosis in most cases(93.8%), hypokalemia in 6, failure
to thrive in 3, chronic diarrhea in 2, hyponatremia in 2, necrotizing enterocolitis in 1 and
hepatitis was found in one case.

4) In all cases, there were no pathogenic organisms found in either blood or urine cultures
along with similar negative findings in stool cultures, and Rotazyme test results using ELISA
method were negative.

5) Rehydration and correction of acidosis with sodium bicarbonate was accomplished in all
patients and 11 cases with greater than 15% methemoglobin were treated with methylene blue,
2mg/kg as a 1% solution in normal saline. Response to methylene blue was indicated in 1 to 2
hours in all cases although there was a reoccurrence of methemoglobinemia after an initial
response in 2 cases, they both responded favorably with retreatment with methylene blue.

Conclusion : In all newborn infant with diarrhea, dehydration and metabolic acidosis,
screening tests for early diagnosis of methemoglobinemia should be considered with prompt
fluid replacement therapy.
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