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ABSTRACT

Carbon monoxide is a colourless, odourless toxic gas produced as a by-product of incomplete combustion.The symptoms of carbon monoxide
poisoning are nonspecific;therefore high index of suspicion is required for diagnosis. Here we present a case of 25 year old female presented to ED
with an obstetric score of G2P1L1 at 6 months of gestation with a history of being found in semiconscious stateat home by neighbours. On
examination she was tachycardic with a BP of 140/70 mmHg and was hypoxic.Patient was drowsy,bilateral diffuse crackles present on auscultation
and absent foetal heart sounds. Bedside USG revealed bilateral B lines and ECHO showedleft ventricular systolic dysfunction with EF of 30%.
Arterial blood gases with co-oximetry revealed carboxyhaemoglobinemia with COHb of 14%. The bedside USG showed no fetal cardiac activity.
Afinal diagnosis of Carbon monoxide poisoning with [UD was made. The husbandand son also presented with altered mental status and respiratory
distress with elevated COHb levels. On repeated history taking it was revealed that they procured LPG (liquid petroleum gas) from a local vendor
and that incomplete combustion of the cheap LPG lead to the carbon monoxide poisoning.
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INTRODUCTION

Carbon monoxide (CO) is a colourless, odourless, tasteless and non-
irritant toxic gas. It is usually produced by incomplete combustion of
hydrocarbons, wood, charcoal and coal.Carbon monoxide has 210 times
greater affinity for haemoglobin and 60 times for myoglobin than
oxygen. Carbon monoxide exposure has an especially deleterious effect
on pregnant women. Very fewcases of carbon monoxide poisoning with
IUD have been reported so far.Normal levels of CO in adults is <2% and
in smokers, upto 6-8%. Any values above this levels is considered toxic.

CASE REPORT

25 year old female patient with 6 months of amenorrhea, LMP being
20"Jan 2018, presented to ED with history of breathing difficulty and
altered sensorium.In the morning patients neighbour tried waking her
up by knocking the door, as there was no response to phone calls. As the
door wasn't opened on knocking, they broke it downto find her, her
husband and son in semi-conscious state on the floor and was rushed to
the hospital. Patient had history of consumption of corn the previous
night at 8.30 pm prior sleep.No alleged h/o deliberate ingestion of any
substance with the intention of DSH. No significant past history.

On examination-patient is drowsy with a BP of 140/80mmHg,PR-
140bpm,RR-30cpm,Spo2-84% on RA(100% with NRBM).Bilateral
diffuse crackles present on auscultation, bilateral plantar is flexor and
moving all four limbs, pupils-b/l 3mm reactive to light. Bedside Lung USG
revealed bilateral B lines and ECHO showed EF of 30%(LV Systolic
dysfunction).Abdomen USG revealed no fetal cardiac
activity. ECG(Figure 1) showed sinus tachycardia.Arterial blood gas
showed pH 7.28, PaCO, 45.5, PaO, 80.4, HCO, 20.8,COHB-14%, SaO,
95%(with 10 ltrs of oxygen through NRBM).In view of worsening
respiratory distress patient was intubated and was placed on high
PEEP.CXR(Figure 2) suggestive of bilateral lung infiltrates(acute
pulmonary edema secondary to LV dysfunction).Patient was treated with
diuretics,antibiotics, Mechanical ventilation with Fi02 100%,PEEP 10cm
H,0.Dead fetus expelled out after two days of presentation. Patient was
extubated after 5 days of treatment in ICU and ECHO done before
discharge showed normal biventricular function with EF-67%, no RWMA.
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Figure 1:

Figure 2:

DISCUSSION

Carbon monoxide is a fatal poison.It is produced by incomplete
combustion of any hydrocarbon (gas,coal,charcoal, petrol,
diesel,paraffin) or wood.CO binds to haemoglobin in the blood with
high affinity, forming COHb(1-4). CO binds with high affinity to many
ferrous heme-containing proteins. Hb has a 250-fold greater affinity
for CO than for oxygen (5-7). CO competes with oxygen for binding to
Hb and by displacement of oxygen, reduces oxygen carrying capacity.

CO inhibits mitochondrial respiration by binding to COX, effectively
shutting down oxidative phosphorylation (8-11). Excess CO activates
platelets by displacement of NO from platelet surface (8). Displaced
free NO can react with superoxide to produce peroxynitrite, further
inhibiting mitochondrial function and increasing platelet activation (8-
11). Activated platelets can stimulate neutrophils (11,12) to
degranulate and release myeloperoxidase (MPO) (11). MPO amplifies
the inflammatory effects by triggering more neutrophil activation,
adhesion, and degranulation (12)

The clinical presentation of carbon monoxide poisoning ranges from
headache, giddiness,chest pain,ataxia,seizure,bullous skin lesions,
focal neurologic deficit, coma and death.The cardiovascular effects of
CO include myocardial ischemia, arrhythmia and stunned
myocardium syndrome.CO poisoning is diagnosed by a clinical triad
of (/) symptoms consistent with CO poisoning; (2) history of recent
CO exposure; and (3) elevated COHD levels (13). Diagnosis should be
confirmed by measurement of elevated COHb levels in blood (14).
Conventional pulse oximetry cannot distinguish between COHb and
oxyHD, and, as such, can miss significant COHb levels and profound
hypoxia (14). Pulse CO oximetry can measure multiple species of Hb
(COHb and methemoglobin) by using readings at eight wavelengths of
light instead of the two wavelengths used by standard oximetry, which
can measure only deoxyHb and oxyHb. Elevated lactate, troponin,
creatine kinase and elevated anion gap metabolic acidosis may be seen
in carbon monoxide poisoning.
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Current therapy for CO poisoning is 100% normobaric oxygen (NBO,)

or HBO, (2.5-3 atmospheres) (15). NBO, and HBO, remove CO at a

faster rate from the blood by increasing the partial pressure of oxygen,

which increases the dissociation rate of CO from Hb (15-16).HBO,

should be considered for all cases of serious acute CO poisoning,

including syncope,altered mental status ischemic cardiac changes,

pregnancy with COHB levels >15%,neurological deficits, significant

metabolic acidosis, or blood COHb >25% (17).

FOOTNOTES
There is no conflict of interest

REFERENCES

1. Raub JA, Mathieu-Nolf M, Hampson NB, Thom SR. Carbon monoxide poisoning—a
public health perspective. 2000;145:1-14.

2. Penney D, Benignus V, Kephalopoulos S, Kotzias D, Kleinman M, Verrier A. Carbon
monoxideWHO guidelines for indoor air quality: selected pollutants. 2010[accessed
2016 Aug 23]. Available from:

3. Hampson NB, Piantadosi CA, Thom SR, Weaver LK. Practice recommendations in the
diagnosis, management, and prevention of carbon monoxide poisoning.
2012;186:1095-1101.

4. Hall J. Guyton and hall textbook of medical physiology. Philadelphia:
Saunders/Elsevier; 2010.

5. Hampson NB, Hauff NM. Risk factors for short-term mortality from carbon monoxide
poisoning treated with hyperbaric oxygen. 2008;36:2523-2527

6. Weaver LK, Hopkins RO, Churchill SK, Deru K. Neurological outcomes 6 years after
acute carbon monoxide poisoning [abstract] 2008;35:258-259.

7. Goldbaum LR, Orellano T, Dergal E. Mechanism of the toxic action of carbon
monoxide. 1976;6:372-376.

8. Brown SD, Piantadosi CA. In vivo binding of carbon monoxide to cytochrome ¢ oxidase
inratbrain. 1990;68:604-610.

9. Brown SD, Piantadosi CA. Recovery of energy metabolism in rat brain after carbon
monoxide hypoxia. 1992;89:666—672

10.  Turner M, Hamilton-Farrell MR, Clark RJ. Carbon monoxide poisoning: an update.
1999;16:92-96.

11. Shiva S, Brookes PS, Patel RP, Anderson PG, Darley-Usmar VM. Nitric oxide
partitioning into mitochondrial membranes and the control of respiration at cytochrome
coxidase.2001:98:7212-7217.

12.  Shiva S, Huang Z, Grubina R, Sun J, Ringwood LA, MacArthur PH, Xu X, Murphy E,
Darley-Usmar VM, Gladwin MT. Deoxymyoglobin is a nitrite reductase that generates
nitric oxide and regulates mitochondrial respiration. 2007;100:654-661

13.  Gnaiger E, Lassnig B, Kuznetsov A, Rieger G, Margreiter R. Mitochondrial oxygen
affinity, respiratory flux control and excess capacity of cytochrome c oxidase.
1998;201:1129-1139.

14. Wald G, Allen DW. The equilibrium between cytochrome oxidase and carbon
monoxide. 1957;40:593-608

15. Lo lacono L, Boczkowski I, Zini R, Salouage I, Berdeaux A, Motterlini R, Morin D. A
carbon monoxide-releasing molecule (CORM-3) uncouples mitochondrial respiration
and modulates the production of reactive oxygen species. 2011;50:1556—1564

16.  Thom SR, Ohnishi ST, Ischiropoulos H. Nitric oxide released by platelets inhibits
neutrophil B2 integrin function following acute carbon monoxide poisoning.
1994;128:105-110.

17. Thom S. Carbon monoxide pathophysiology and treatment. In: Neuman T, Thom SR,
editors. Physiology and medicine of hyperbaric oxygen therapy. Philadelphia: Saunders
Elsevier; 2008. pp. 321-347.

| 48 |—| International Journal of Scientific Research I




