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A Patient with Methemoglobinemia after
Herbicide Intoxication has Hemolytic Anemia Induced by Methylene Blue

Sun Pyo Kim, M.D., Dong Hwan Kim, M.D., Kyung Hoon Sun, M.D., Dae Heung Yoon, M.D.,
Seong Jung Kim, M.D., Soo Hyeong Cho, M.D., Nam Soo Cho, M.D.

Department of Emergency Medicine, Chosun University Hospital, Gwangju, Korea

Methylene blue is the first choice for treating methemoglobinemia, any increase in normal methemoglobin levels.

Methemoglobin is an abnormal hemoglobin in which the iron has been oxidized to the ferric(+3) state, making it

incapable of oxygen transport. Methemoglobinemia most commonly results from exposure to oxidizing chemicals,

but may also arise form genetic, dietary, or even idiopathic etiologies. Patients with low methemoglobin levels are

asymptomatic, but high methemoglobin levels can lead to headaches or even death. Methylene blue, the first-line

treatment for methemoglobinemia, can also produce hemolytic anemia. Jaundice or dark urine during methylene

blue treatment may indicate hemolytic anemia. A 47-year-old female patient with a history of depressive mood dis-

order developed significant methemoglobinemia after ingesting a Propanil overdose. Twenty-two hours after inges-

tion, methemoglobin levels in the blood were 73.2%. She was treated with intravenous methylene blue in the thera-

peutic range (1 mg/kg every 4 h for 3days). The 2nd day after methylene blue use, methemoglobin levels in the
blood were 33%, and the 5th day decreased to 10% with better general condition. The patient had hyperbilirubine-
mia after hemolytic anemia, but she recovered completely.
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484 50kg oIzt FAE WY A 0% 143 A
(propanil, nitroanylin)& A& 250 ml7}s 24
(propanil 1.25 g/kg)dt ¥ 1A17 A3 3 2313 ¢ IHE
stod 91414 10,000 ml Al&Et A3 FF 943 YLX
B F 5488 F5 54 RolA ggfoy} &&E F 214
7kol A3t A I:L%_] 10A)9ll Z3A}7] w5k _g];\mﬁ}_e,
TR AT A By SFBAEHE AY 5
Aot A= ¢ 0 Ao #AHo] ggon Y
AGA e E vtES Y, AT E 8¢
110/70 mmHg, AHHE4 1203)/8, z%—r 213)/4&, Al
2 36.5°Co|aL AAile] FAFo] glolet. F3R A &
GoAA He] RS Gol F7HE] A APE HaA
H.e. ®olx] ekt Mask O, 71/min3}ol] A3t E=d
BZAAA pH 7.466, pO, 44.2 mmHg, pCO, 29.3
mmHg, HCO; 20.7 mmol/L, O, Saturation 83, 7%= A
AaFol Astar, Atz E ol st oksle] 71 A A
gati, AFEF7| X8E A2t ot

BAGANA BT 17,430 /ul, 222 121
g/dL, 4% 336,000 /ul ESR/CRP 2 mm/hr / 1.46
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Fig. 1. Serial follow-up level of Methemoglobin level in hospital.
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mg/dL go, AHA-L Na/K/Cl 144/3.9/110 mEq/L,
A3Fst AL A protein/albumin 7.82/4.8 g/dL, Total
bilirubin 1.4 mg/dL, Amylase 91 U/L, AST/ALT
13.7/9.8 U/L, BUN/Cr 8.9/1.28 mg/dL A ZA}oll A
S.G 1.015, pH 5.0 91, Proteing ZA&=A] gt ¢l
FEF7| AFoz AAF0] glojAA] ol MEFHRF
24 ¥F 03 fdsle] 35 F 22417te] A3 e o
A 2743 5 dEF I 2N SAGL 73.2% Act. 3
A Al FA] SEAZ AEd £F 50 mg (1 mg/kg)&
o) 4A1ZF with Fof ARSIt W 294 FHEAAL
oA pH 7.533, pO; 161.2 mmHg, pCO, 31.4 mmHg,
HCO; 25.8 mmol/L, O; saturation 99.3% ©o]iL, W E3s]|
2220 $£X7} 33%2 A8 ot AEA FAAboA
WHE7E 19,900/uLE AFgstar, FESER 0] 10.2
g/dLZE ZH4-319, total bilirubin 2.54 mg/dL, direct
bilirubin 0.64 mg/dL&E 454 B Hom Al A2
F A&Ho sdA s D HAETFE A& T At

Y4 344 pH 7.492, pO; 137.5 mmHg, pCO; 30.8
mmHg, HCO; 23.1 mmol/L, O, saturation 99%9] 1L, 3

T 3 LR, A&HQ 3EFIT TA45, 1
%@%—"T‘L Fo 4 QF335EF7] X7 AE3 . WY 449
A S AL pH 7.452, pO, 100.2 mmHg, pCO;
31.4 mmHg, HCO; 23.1 mmol/L, O, saturation 99%0]
i, HEIRZZY 10% &7 Hof fgdAEF 5ok o
FAct. 4 594 J1F3F7] olg AlAsttt. stARE
AAAN N Bhe) Aol o] LSS, Hb
7.3 g/dLg 7443}, total bilirubin 13.35 mg/dL, direct
bilirubin 1,32 ug/dL, Serum Fe 74.4 ug/dL, TIBC 267
ug/dL, LDH 1256 U/L, reticulocyte 4%, ferritin 2,417
ng/ml, transferrin 1.83 g/L, Vit B12 648 pmol/L, folate
3.13 ng/mL, LDH 778 U/L, ¥2 A=A oA Y
7} anisocytosis, RBC agglutination ++4=71 Hof wig
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Fig. 2. Serial follow-up level of total bilirubin, hemoglobin,
methemoglobin level in hospital.
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AEF ] o3t 88ANIER Y2313, PRC 2 unitd F
st A #Fds}r| = sHrhFig. 1).

N 794 4= FHEAA A AFA 2 L/min 37
& e olA pH 7.506, pO, 106.1 mmHg, pCO, 41
mmHg, HCO; 31.7 mmol/L, Saturation 98,2% A7 X
o, AAFEE AASIL, WEog AP, olu 3
2Z2% 91 g/dL, Total bilirubin 9.65 mg/dLE ZIA}
A 24 AR Qe A QAT FEL A3 Folgl
gt} W9 9dA Total bilirubing- 2,57 mg/dLZE &-2}2]
L A9 Al deola, HAdH B sdHo|1n
gom, 3EFJTAFAHE §Idt. ARI2RL 75 g/dL
2 ZraFo] gloy widz Q3 54 glo], 3 #Fs
712 34tk Y 1294 S RE2RL JPEFE 583
A 1, 8.6 g/dLZE A4 3191, Total bilirubing 0.96
mg/dL 2 447 Batk(Fig. 2). WY 1444 A 3
B ¢d 3AE JHE 32 ot e FAwdes
A9 st

a1 &
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3 o] A3h5jo] vEd 2220l P50 YT FE
7k S Sl Aol WERI= o] A9HH
o|R I3l 3o 2 9] AT Fo| FAHEH, YFFET)
10%~20%%4 W& 583 T4 Qe = AW,
20%~50%d B9 TEFIH, oA R, FF, UE2LE
34T 5 9, 50%~70% @ B9 71H B X ER ]
TS & QTP HEHRZENE F48 ¢ e 9de
of2) 747} Qe g B AL AT kg a8,
slstekgolnt, 1% &2 Ee Bo] ¥§#E o] gIE nitrates
9} nitrite, FFol] £399] 9)= aniline products, 3413
o AH-El= dapsone, WA|2] naphthalene, #}HA) <l
benzocaine Fo| &2 Edolct. 2 ¢ A HApol
g8 g A A4S, cytochrom b5 reduc-
tase deficiency ¥+= cytochrome b5 deficiencyZ-2 3
2 2§, NADPH - MHb reductase deficiency 5] &4
g oA LA = S, dEFHRZZNEF
AtellA 717 F 8% 2L AL o8 4 dE Ao
E=E2HAEAE BEAHAE T3 ollle Aot} T4
M E A HEFHESZREFTANE AR
o] For FHE & 7] Wi, oAt Ao gt
A& A2 Bgo] dasiet

£ FHoAE AV vEHNRZZIZNIZT S o &
AE TS 583 BEAFFHE T3 8 TS v

136

oz WENRIZUAZo g AGS S gloen, a2
A3 NEA A2G W o5HF 2AE HE 5 UATH
YA o2 HEFHRIZNIFo| A HESRS
2Hlo EFFEE AFs| FA4sle Aol Fasit HE
AuI2n 2 A S35 SlME £ S
9] Aol A A1E-3 co-oximeteryE A3}k =,
o] ¥ .2 deoxyhemoglobin, oxyhemoglobin, car-
boxyhemoglobin, hemoglobing t} &A% 7} 9o
Az A,

dEFRZZNEFTOZ JALHAE o, TFE o)
F 5% 20~309%)9 Aol F49 AdLTE op|F
u, FAol P& A 274 LR AHAEE FAY

I k&2 uel, gied QEEAS BF ¥
AAEZ 313, ATE 29HRE %9 charcoal&
ofgct, shATH, A F ] YA e WEd EF]
EoJ3lE WL 1% methylene blueE 1~2 mg/kg
Siol 24 A¥ Fasa, 0 A58 A5 B84
22 Boj¥it}, wkek methylene blueg ARg-3lo] X g9
A9 39S A$dl, hemoperfusion @ hyperbaric

0,
HE

RS
lo
o2

oxygen therapy 2 A28 & ¢ A,

B Zd)9] AN E U3 A] AxtiFo] Astd, 7]
A AFZEL B3, LFE ALAEE AP, vl
dal 822 9j9] o] ALg3lrt. ]9} & ARE A
25 & gxle] T8 HAA T4 210& Btk 1
Zu vgddl 22 AME5IAE WE o8 7HA 2R
WS glomg Fo7t Fasirt, wkek GOPD defi-
ciency oA wEd B2 & A1L3AE A5l
Heinz body €84 ¥18& #4248 F 91, WERZ
ZNEZS GS AFAZ F TP, ol EAA 1 A
g3 71 AL SR A BRI SFERA| 2] FUFE
BAAAQ AAFE il «F Aolgte FAo| Ut
ey EF AL 5 o] AL bilirubino] 43}t
H Wgo] dAT B9 NIBHAE AlPste] X3, &
Awgo] oAdE B9 SFEA29 ATFEEL] oA
YA 2H S Fofdhe R AR-EIAL ok, 2 9]
T 3FE Y, 35, BF, 9R4 s, 2oy, +
o TE, FE 59 #3ALe HANE F QY. 2R
Wy BF AL A QAL L F7 Aol ek HAL
7t AFH R o] FolA oy,

B A7 Y FAE vESARZZN Y EFFwrt
73.2%%3L, B ESF A E WLt 53 AzxAd
A §AE propanil# pendimethalin®] EA| A2
ol AP o7} B Aba] EarE Fo] glo ZhEst
ZF971 a7 =HE FAGTH*?, Propanile anilideA] G2
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