
    
        [image: cover image]
    


  
    Journal of Pediatric Critical Care, Vol. 6, No. 6, November-December 2019, pp. 39-41
  


  
    

  


  
    Case Report
  


  
    Methemoglobinemia without hemolytic anemia following exposure to naphthalene moth balls

  


  
     Snehamayee Nayak1,  Jyotiranjan Satpathy2,  Bijaylaxmi Mallick1,  Mangal Charan Murmu3
  


  
    1Assistant Professor, S.C.B Medical College and Hospital, Cuttack, Odisha, India
2Senior Resident, S.C.B Medical College and Hospital, Cuttack, Odisha, India
3Associate Professor, S.C.B Medical College and Hospital, Cuttack, Odisha, India


     Correspondence Address:
Snehamayee   Nayak
Assistant Professor, Department of Pediatrics, S.C.B Medical College and Hospital, Cuttack, Odisha 
India
Source of Support: None, Conflict of Interest: None


DOI:10.21304/2019.0606.00545


  


  
    

  


  
    Abstract
Mothballs are commonly used household product that contain an aromatic hydrocarbon named naphthalene. On systemic exposure it causes oxidant injury to hemoglobin molecules resulting in oxidized forms of hemoglobin like methaemoglobin and further hemoglobinuria. Most commonly naphthalene poisoning cases present as hemolytic anaemia with hemoglobinuria and methemoglobinemia following oral ingestion of moth balls. Here we are reporting an unusual case of methemoglobinemia without hemolytic anaemia following absorption of the aromatic hydrocarbon from skin after application of powdered mothballs mixed with coconut oil.
  


  
    Keywords: Methemoglobinemia, Naphthalene, cyanosis, hemolytic anaemia
  


  
    

    


    Introduction


    Naphthalene mothballs are very commonly used in households as insect repellants. They contain an aromatic hydrocarbon that causes oxidant injury to red blood cells resulting in hemolysis, hemoglobinuria and methemoglobinemia. This process of oxidant injury is more pronounced in persons with G-6-PD deficiency. Accidental poisoning with mothballs is common in toddlers as they can mistakenly ingest it considering as candy. Suicidal and homicidal cases are rare but still reported in literature. Systemic toxicity is more after oral ingestion. However other modes of exposure can also result in toxicity. Here we are presenting an interesting case of isolated methemoglobinemia in a 12 year male child after cutaneous absorption of naphthalene mixed in coconut oil used for massaging over head.


    Case Report


    A twelve year male child admitted to our hospital with low grade fever, headache for 7 days associated with recurrent non-projectile vomiting and dizziness for 3 days. His fever was not documented and he was complaining of increasing severity of headache with nausea, vomiting and dizziness for last 3 days. On clinical examination there was central cyanosis without clubbing and other cardiorespiratory abnormality. At the time of admission his pulse rate was 98/min, RR-24/min, BP-110/70 mm Hg and saturation was 84% in room air. Systemic examination was within normal limits. His cyanosis did not respond to 100% oxygen administration. Hence, a provisional diagnosis of methemoglobinemia was made. There was no history of drug intake prior to admission and parents also agreed to recent dusky hue of his lips and fingertips. After categorically asking about use of any chemicals at home, his grand mother gave the history of massaging coconut oil mixed with powdered moth balls on his head. She had been using the oil since one week prior to admission. After admission the child was shifted to PICU anticipating seriousness of the condition. His blood was dark brown in colour and his ABG revealed Ph-7.45 with pO2 77 mm Hg and SaO2 96% when SpO2 was 82% in room air.His Hb was 12.8 gm/dl with total leucocyte count 19200/mm3 and platelet count was 2.3 lacs. There was no feature of haemolysis in peripheral smear report and reticulocyte count was normal. His G-6 PD level was 10.96U/gm Hb (Normal range 7-20.5). Urine output was adequate with straw yellow coloured urine and Sr urea and creatinine were 15.3 mg% and 0.7mg% respectively. Methaemoglobin level could not be measured as we did not have pulse co-oxymetry. HPLC was sent to rule out hereditary methemoglobinemia which was later reported to be normal. Since the child was symptomatic with dizziness and severe headache probably due to cerebral anoxia, treatment with methylene blue injection and oral ascorbic acid was planned. Methylene blue injection was given @2mg/kg iv injection and ascorbic acid 1000mg was continued. After 30 min of methylene blue injection his SpO2 improved to 92% in room air. Child was shifted to ward and kept under observation. Repeat serum urea, creatinine and urine investigations were normal. After 2 days again SpO2 dropped to 86% and methylene blue injection was repeated. After these two doses child had stable vitals with no central cyanosis without any haemoglobinuria, hemolysis and renal failure. Hence he was discharged on day 7 of hospitalization and at the time discharge his saturation was 97% in room air. Following [Table - 1] represents his laboratory investigations done during hospital stay.
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        	Table 1: Laboratory investigations of the patient during hospital stay
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    Discussion


    This is the first reported case of isolated methemoglobinemia without haemolytic anaemia following topical application of mothball (naphthalene) mixed coconut oil. Naphthalene is a bicyclic aromatic hydrocarbon with composition C10H8 and molecular weight 128gm/mol.[bookmark: ft1][1] Content of naphthalene varies depending upon size of the mothball. Though it is poorly soluble in water, it is readily absorbed after systemic or topical exposure and metabolized into epoxide metabolites and quinone derivatives by cytochrome P450.[bookmark: ft2][2] These metabolites act as oxidants and result in methemoglobinemia and hemolytic anaemia in susceptible indivisuals like G-6 PD deficient persons. Clinical features of naphthalene poisoning are due to consequent oxidant injury to hemoglobin molecules resulting in methemoglobinemia and hemolysis.[bookmark: ft3][3] Nausea, vomiting, abdominal pain, diarrhoea, headache, dizziness etc are the early clinical presentations. Severe poisoning may result in hemolytic anaemia with hemoglobinuria and consequent nephrotoxicity. Nervous system manifestations include confusion, lethargy, vertigo, fasciculations, convulsions and coma. Other system those might be affected are respiratory system in form of ARDS, and hepatotoxicity as jaundice, transaminitis etc. Most of the case reports have found concurrent hemolysis with hemoglobinuria and methaemoglobinemia in naphthalene exposure.[bookmark: ft4][4],[bookmark: ft5][5] In our case there was no hemolysis and hemoglobinuria but only isolated methemoglobinemia which responded very well to methylene blue injection.


    Methaemoglobin is a type of abnormal haemoglobin where the iron moiety of unoxygenated haemoglobin is in the ferric (Fe+3) form rather than the ferrous form (Fe+2). Since it is an oxidized form of hemoglobin, it does not bind oxygen and also increases oxygen affinity of other hemoglobin molecules.[bookmark: ft6][6] In cases of methemoglobinemia the SpO2 is low with clinically detected central cyanosis but PaO2 is normal in blood gas analysis. Pulse co-oxymetry is ideal for measuring methemoglobinemia. Treatment for methemoglobinemia is primarily aimed to reduce the oxidant injury by giving antioxidants like methylene blue and ascorbic acid. Methylene blue in the presence of nicotinamide adenine dinucleotide phosphate [NADPH] and methaemoglobin reductase is converted to leucomethylene blue by accepting one elctron and later donate this electron to reduce methaemoglobin to hemoglobin.[bookmark: ft7][7] In G-6-PD deficient patients methylene blue may cause paradoxical hemolysis and methemoglobinemia. Hence in these patients treatment of choice include ascorbic acid, N-Acetyl Cysteine and exchange transfusion.[bookmark: ft8][8],[bookmark: ft9][9] Renal replacement therapy may be required in cases of acute kidney injury precipitated by severe hemoglobinuria unresponsive to conventional therapy.


    Though methemoglobinemia is commonly reported following naphthalene poisoning, it is usually associated with hemolysis and hemoglobinuria. In our case there was isolated methemoglobinemia and the mode of exposure was also very rare. Hence people should be aware about the poisonous effects of this commonly used household product and it might result in systemic toxicity even if not directly ingested.
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  Table 1: Laboratory investigations of the patient during hospital stay
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Biochemical parameters Day 2 |Day 3| Day 7
Hemoglobin (gm?%) 12 116
Sr Bilirubin(total)(mg/dl) 15
Bilirubin(direct) (mg/dl) 058

AST (IU) 48

ALT (IU) 39.7 52

ALP (IU) 380 430

Sr Urea(mg/dl) 153 ]46.17 |264 |28

Sr Creatinine(mg/dl) 07 092 s [0.92
SrNa*(meq/L) 136 133
St K(meq 18 36
Sr Calcium(mmol/L) 118 12
Urine analys WNL |WNL WNL
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