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Abstract: Methemoglobinemia is an elevated level of methemoglobin in the blood leading to hypoxia and cyanosis due to the
decreased oxygen supply to the tissue, Compensatory erythrocytosis has been reported in patients with hereditary methemoglobinemia,
because methemoglobin alters oxygen affinity of the hemoglobin molecule and induce shift to the left, there formethemoglobinemia
should be put on the differential diagnosis of polycythaemia and cyanosis, especially with presence of typical brown colour of blood in
test tube, that shouldraise suspicion about the diagnosis which is confirmed by direct measurement ofmethemoglobin by blood gas

analysis.
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1. Introduction

Absolute erythrocytosis results from increased red cell mass
which includes primary and secondary polycythemia®
Primary polycythemia — Polycythaemia Rubra Vera (PRV)
is not dependent on hypoxia. Secondary Polycythemia may
be acquiredor congenital?, if the polycythaemia is secondary
to hypoxia, Congenital heart diseases are common cause of
congenital cyanosis with  polycythemia.  Congenital
methemoglobinemia is arare cause of lifelong cyanosis
which may present withpolycythemia.3Methemoglobinemia
is an elevated level of methemoglobin in the blood leading
hypoxiaand cyanosis due to the decreased oxygen supply to
the tissue. Unfortunately, this does not improve with oxygen
therapy. Methemoglobin is an abnormal form of
hemoglobin®. The core function of hemoglobin is to carry
oxygen inthe red blood cells®; however, if the ferrous form
of hemoglobin (Fe2+) becomes oxidized, it will convert to
its ferric (Fe3+) form which will cause the RBC (red blood
cell) to lose its ability to carry oxygen, thus forming
methemoglobin®. Methemoglobinemia can becongenital or
acquired. Acquired metHb is due to oxidative drugs when
given to susceptible individuals i. e. with G6PD deficiency’.
Methemoglobinemia is mainly diagnosed clinically and is
confirmed by direct measurement of methemoglobinemia by
venous or arterial blood gas analysis. A methemoglobin
concentration 0f>3% (normal range is 0 - 3%) is the
definitive diagnosis®. Here, we report a rare case of
methemoglobinemia presented with persistent
polycythemiain the absence of cardiopulmonary disease that
remained unnaticed till early adulthood.

2. Case Report

Our patient is 22 years old non — smoker male, was admitted
to AL - Nuaman teaching hospital for evaluation of his
polycythaemia, he had headache, generalized fatigue and
discoloration of hands, he also complained of reduced
exercise tolerance since his childhood, There was also
history of on and off bluish discoloration of fingertips and
lips. He had no history of palpitations, chest pain, syncope,
or breathlessness on lying position with no history of drugs
intake or exposure to oxidant chemicals. None of his parents
or any relative had suffered from such type of illness. On
examination his pulse rate was 80 per minute, respiratory
rate was 22per minute, pulses and blood pressure in all four
limbs were normal. Mild peripheral and central cyanosis was
present. Systemic examination revealed no abnormality,
There was no history of growth or developmental retardation
or neurological symptoms and no hepatosplenomegaly, O2
saturation 82% mm Hg by pulse oximetry, on investigations
chocolate - brown blood in the test tube was noted. Hb:
17.9gm/ dI (normal value: 12 - 16 gm/dl), RBC: 5.77 x
10%/L (normal value: 3.8 - 5.5 x10'/L) HCT: 52.76%
(normal value: 37 - 52%) MCV: 91.4fL (normal value: 84 -
98 fl), MCH: 31.0 pg (normal value: 27 - 32 pg), MCHC:
33.9 g/dl (normal value: 31 - 35 g/dl), WBC: 9.63 X 10%/L,
PLT: 219 X10%/L, peripheral blood film showed normal
blood film morphology with no immature or abnormal cells
seen. Renal and liver function tests were normal, x — ray
chest, ECG, Echocardiography, and Ultrasonography of the
whole abdomen all were normal. Hemolysis work up
including  hemoglobinopathies  screening by  high
performance liquid chromatography (HPLC) revealed
normal hemoglobin pattern. Arterial blood gas analysis
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showed pH: 7.38 (7.35 - 7.45), Sa02: 96.0 % (95 - 98),
PCO2: 39.8 mmHg ((35 - 45)), HCO3: 22mmol/l (21 - 28)
TCO2: 22.28 mmol/l (22 - 30), Sa02: 96.6 % (95 - 98%)
MetHb 18% (normal value - 0.00 - 2.00%).

Cytochrome b5 reductase levels could not be assessed due to
the non availability of the test in routine labs.

3. Discussion

Enzyme deficiency leads to two different types of recessive
congenital methemoglobinemia. In type I, cyanosis is the
only major symptom, and is restricted only to the red blood
cells®. As in our patient having high methemoglobin (18%)
had only vague clinical complaints and remained
undiagnosed until 22 years of age. In type Il, affecting all
tissues and cyanosis is associated with severe mental
retardation and  neurological impairment.1’As  no
neurological abnormalities were detected in ourpatient and
presentation was at early adulthood; diagnosis of type Il

enzyme  deficiency was excluded. Compensatory
erythrocytosis has been reported in patients with recessive
hereditary ~ methemoglobinemia,  this is  because

methemoglobin alters oxygen affinity of the hemoglobin

molecule and induce shift to the left in the oxyhemoglobin
dissociation curve. This shift leads to increased affinity of
the ferrous iron for oxygen.1'The end result of these changes
is decreased oxygen delivery leading to tissue hypoxia. Our
patient also had compensatory erythrocytosis (secondary
polycythemia). Abnormal hemoglobin (hemoglobin M)
having autosomal dominant inheritance an important
differential diagnosis of congenital methemoglobinemia was
excluded by normal Hemoglobin HPLC pattern (Hb A:
97.5%, Hb A2: 2.1%, Hb F: 0.4%). Due to rarity of the
disease and lack of attention about it may lead to under
diagnosis of this potentially dangerous disease which poses
life threatening condition when exposed to oxidizing agents
especially dangerous anesthetic agents'.

4. Conclusions/ Learning Point

In the present report, we highpoint on this rare entity,
methemoglobinemia, on the differential diagnosis of
polycythaemia and cyanosis, with presence of typical brown
colour of blood in test tube, should raise suspicion about the
diagnosis especially when cyanosis is present from birth
without any cardiac or pulmonary impairment.

: Sample ID 63c | Name cll
Pat]ent ReDOFt Patient ID alnuaman | Date of birth
Date: 2023-05- Type Human | Sex
Tine: 13:08:1211
Type: H.8, Test date 04/03/2023 11:48 A | Warning
Column Temp: 3,0° ¢ Report date 14/03/2023 08:52 AM | Options
gaClee)Oi]m;i 54 Doctor 6f | Serial number 82500192:
anple No, :
er: 40 WAC 0.63 101 1.00 T J10.00
LM% 00 % 20.0 0.0
MIDS 6.6 % 4.5] ! ]12.1
GRA% 53.4 % 13.6 1 3.4
LM 3.85 1041 1.00 ! 3.00
MID 0.64 101 0.20 1 1.00
CRE 514 101 20T ¢ T 760
HGB 1.9 g/dl ol Ti_—_197.0
MCH N0 pg ns__ T 1 %4
HCHC 3.9 g/d a1 1 132
5,77 1001 3,80 [ 115,50
9.4 1l 8.0 [ 1 9.0
I #5 Ml 36.2 1 19,7
12,3 % 1.1 ] 14.0
5,76 % 34,00 1] 53.90
PLT 219 1091 150 1 | 410
2CT 0.18 % 0.16 1 ]0.36
0 Bs | pows 25 0 1.1 i 1.7
Pesk  Tite MBS Area Result [ 2V 09 3 And : 4356
Wib 182 4 %5 16 | 'V ol o - iy
X TTT O X 2
et 374 %8 31 13 P-LCR* 29.69 % 25.30 1 53.80
Al S0 00 (0499 4 | reseacch parameter only
P3 85.5 113 11294 5.6 - o nr
P4 97.4 91 1114 5.5 :
HoA0 126.9 1164 156168 78.6 [\
HoA2 188.1 47 6889 2.1 [ ]
Tota] Area: 2007910 I |
\‘ \ \
HoAlc(NGSP): 4.9% L HAY |
HbALe(IFCC): 30.1 mmol/mol N LA
li\" &l ‘-\\ [\‘ ham—
HbF : 0-4% ) 400 T 200 12 % 5

HPLC of the patient CBC of the patient

Volume 12 Issue 7, July 2023

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: MR23719215449

DOI: 10.21275/MR23719215449

2123



International Journal of Science and Research (IJSR)
ISSN: 2319-7064
SJIF (2022): 7.942

References

[1]

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

Soliman D, Yassin M: Congenital methemoglobinemia
misdiagnosed as polycythemia vera: case report
andreview of literature. Hematol Rep.2018, 10:
7221.10.4081/hr.2018.7221

Badawi M, Badawi M, Wali S, Alsaggaf R: Hereditary
methemoglobinemia manifesting in adolescence. J
AppHematol.2016, 7: 108 - 10.10.4103/1658 -
5127.192983

Skold A, Cosco DL, Klein R. Methemoglobinemia:
pathogenesis, diagnosis, and management. South Med
J.2011 Nov1; 104 (11): 757 - 761.
Methemoglobinemia: practice essentials, background,
pathophysiology. (2020). Accessed: November 20,
Sharma V, Haber A: Acquired methemoglobinemia: a
case report of benzocaine -
inducedmethemoglobinemia and a review of the
literature.  ClinPulmon  Med.2002, 9: 53 -
8.10.1097/00045413 - 200201000 - 00008

Alotaibi A T, Alhowaish A A, Alshahrani A, et al.
CongenitalMethemoglobinemia - Induced Cyanosis in
Assault Victim. Cureus (March 24, 2021), 13 (3):
€14079. DOI 10.7759/cureus.14079.

Kus A, Berk D, Hosten T, Gurkan Y, Solak M, et al.
The Role of Preoperative Evaluation for Congenital
Methemoglobinemia. Turk J AnaesthReanim (2014),
42: 223 - 226.

Maurtua MA, Emmerling L, EbrahimZ. Anesthetic
management of a patientwith congenital
methemoglobinemia. JClinAnesth 2004; 16: 4557.
Fermo E, Bianchi P, Vercellati C, Marcello AP, Garatti
M, Marangoni

O, Barcellini W, Zanella A. Recessive hereditary
methemoglobinemia: two novel mutations in the
NADH - cytochrome b5reductase gene. Blood Cells,
Molecules, and Diseases.2008 Jull; 41 (1): 50 - 55.
Price D, Methemoglobinemia. In: Lewis R. Goldfrank,
Neal E. Flomenbaum, Neal A. Lewin, Robert S.
Hoffman, Mary  Ann Howland, et al
Goldfrank’stoxicologic emergencies. (7th edition),
McGraw Hill, New York, (2002), 1438 - 1439.
Londhey V, Khadilkar K, Gad J, et al. Congenital
methaemoglobinaemia: Arare cause of cyanosis in an
adultpatient. J Assoc Physicians India, 2014; 62: 269 -
71.

Baraka AS, Ayoub CM, Kaddoum RN, Maalouli JM,
Chehab IR, Hadi UM. Severe oxyhemoglobin
desaturation during inductionof anesthesia in a patient
with congenital methemoglobinemia. Anesthesiology:
The Journal of the American Society of
Anesthesiologists.2001 Nov 1; 95 (5): 1296 - 1297.

List of abbreviations:

G6PD; Glucose 6 phosphate dehydrogenase

Hb: Hemoglobin

HCT: Hematocrit

MCV: Mean Cell Volume

MCH: Mean Cell Hemoglobin

MCHC: Mean Cell Hemoglohin Concentration 33.9 g/dl
WBC: White blood cells

PLT: Platelets

HPLC: high performanceliquid chromatography
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