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ALCOHOL-INDUCED HYPOGLYCEMIC COMA 



Case I.  

This 57 year old woman was brought to the emergency room in coma. She was last seen alert 
by a friend at 9:40 the night before admission. The next morning at 8:30AM she was found in 
a comatose condition. She responded immediately to intravenous glucose administration although 
she was somewhat confused and tremulous. Blood glucose prior to therapy was less than 20 mg%. 
After awakening she gave a history of heavy drink i ng for 3 days PTA with a poor intake of food 
for two days. She felt wei I but sleepy the night prior to the morning of admission but 
remembered nothing unti I awakening in the hospital. Blood ethanol 12 mg%, methanol neg. Urine 
showed large amounts of ketones. co2 19 mEq/L. Physical examination revealed a wei I developed, 
thin woman unresponsive and cold when first seen. Neurological examination except for some 
confusion and tremulousness was negative. Workup for other causes of hypoglycemia were negative. 
BSP 3%. Bi I irubin 0.5 mg%. The patient recovered promptly without developing DTs and was 
discharged 5 days later. 

Case 2.  - Alcohol induced hypoglycemia and metabolic acidosis 

This 31 year old woman was admitted to  i n  1967 in coma. Her husband claimed that 
the patient usually became intoxicated at weekly intervals. However she drank only whiskey and 
vodka purchased at a local I iquor store . She was in good heaith unti I 2 days PTA when her 
husband on returning from work found he r apparently asleep in bed with the odor of alcohol on 
her breath. The next morning she was st i I I as leep. On returning from work that evening her 
hu~band attempted to awaken her but found her incoherent and somnolent for which reason he 
brought her to the emergency room. In general she ate poorly but her husband remembered that 
she- had a cheese sandwich and soup 2 days PTA. 

Physical examination revealed an unresponsive, comatose, thin but not emaciated woman with 
Kussmaul respirations. T 100° B. P. 130/90 R. 44/min. Eyes showed searching nystagmoid move­
ments. Corneal reflexes were gone but t here were no ophthalmoplegia. Pupi Is reacted to I ight. 
Lungs and heart normal . No hepatomega ly not ed. Extremities were tremulous and held in spastic 
extension. Occassional decerebrate postur ing was noted. A slight response to deep pain could 
be elicited . No Babinsk i. Biood chemistries i n the emergency room revealed sugar 31 mg%, 
CO? 6 mEq/L, pH 7.28, pC02 <10, lactate 6 mEq/L, sal icylate, methyl al cohol and glycols negative. 
Urine acetone strongly positive. 

Despite immediate administrati on of IV gl ucose her neurological condition worsened with 
development of bilateral Babinskls, clonus and frequent decerebrate posturing. Her course 
was stormy and she died the next day after a cardiac arrest. 
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Case 3. 

A 53 year old p i lot was attempting to land at a field where he had landed many times 
before and in an aircraft wi th which he was very fami I iar. He made two erratic passes over 
the field and on the third attempt was ssen to slump over the wheel, stal I and crash. Post­
mortem revealed negative carbon monoxide and barbiturate levels but a blood alcohol of 98 mg % 
and a blood sugar of 20.5 mg %. His family stated that the re was no food intake for 18 hours 
and I ittle for 24 hours preceding the acc ident. The stomach was empty at autopsy . (Ref. #51) 

Case 4. Personal Communicat ion 

Following a short bout of gastroenteritis this 44 year old physician had only tea and 
toast tor breakfas t . As a consequence of miss ing the previous day at the office he worked 
cont inuously without eating . On returning home that evening he felt wei I and was eager to 
go to an important cockta i I pa rty with his wife. During the evening his wife noted that 
whi ~e he was sipping h is second mart ini he was inordinately intoxicated. In consideration 
of hi s past abi I i ty to drink she suspected something was wrong . She was certain that he was 
acting in an unusual manner i n regard to the smal I amount of a lcohol he had consumed. After 
persuading him to leave and while she was dr iving home, he exhibited brief convulsive-! ike 
movements and then became comatose . She wen t immediately to his hospital where blood was 
drawn and an IV of glucose and sa li ne was started. The patient awoke immediately, was alert 
and not intoxicated. Blood suga r was 22 mg% and b lood alcohol 38 mg% . No other cause for 
hypoglycem i a was found dur i ng subsequent workup. 
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TABLE I 

COMA, CONVULSIONS AND NEUROLOGIC DISORDERS IN ALCOHOLICS (ref. #I) 

1. Metabolic 

a. Acute alcoholic intoxication 
b. Alcohol Withdrawal Syndromes - tremulous, he I lucinatory, 

convulsive and delerious states 
c. Wernicke's Encephalopathy - Cerebral Beri beri 
d. Pe I i agra 
e. Acute dilution hyponatremia 
f. Hepatic encephalopathy 
g. Poisonings- methanol, isopropyl alcohol, glycols, etc. 
h. Hypoglycemia 

I I. Non-metabolic- Brain Trauma 

Subdural hematoma, concussion, meningeal artery bleeding, etc. 

TABLE II 

HYPOGLYCEMIA IN ALCOHOL! CS (ref. #I, 39-43) 

I. Hepatic necrosis 

2. Hepatoma in ci rrhot ics 

3. Hepatic venous congestion 

4. Alcohol- induced 

5. Iatrogenic 
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TABLE Ill 

SYMPTOMS AND SIGNS OF HYPOGLYCEMIA 

I. SYMPATHETIC DISCHARGE - HYPEREPINEPHRINEMIA 

Restlessness 
Anxiety 
Palpitations 

Sweating 
Tachycardia 
Tremulousness 

I I. CNS - Inadequate Cerebral Delivery of Glucose 

Mental Disturbances - Personality changes 

Slow cerebration 
I rr i tab i I i ty 
Aggressiveness 

Somnolent-agitated State 

Negativism 
Bizarre behavior 
Disorde rs of speech and gait 

Somnolence alternating with agitated states 
( tumb I i ng, w r i th i ng, ye I I i ng) 

Monoplegias, hemiplegis, blindness 
Incoordination of eye muscles 
Positive Babinski 

Deep coma 

Flacc idity or decerebrate rigidity 
Cold moist skin 
Hypothermia 
Trismus 
Extensor Rigid ity 
Convulsions 

TABLE IV 

MOST COMMON NEUROLOGICAL FINDINGS IN ALCOHOL-INDUCED HYPOGLYCEMIA COMA 

I • Hypo the rm i a 
2. Conjugate dev iat ion of the eyes 
3. Extensor rigidity of the extrem ities 
4. Babinski - unilateral or bilateral 
5. Trismus 
6. Convulsions (especially in children) 



ETHANOL 

ACETATE 

CYTOPLASM MITOCHONDRION 

---ACETOACETATE._.. __ 

I 
--- DIHYDROXYACETONE- P 4-----.l 

I 
L -a('- GLYCERO- P ---

~ 
,(3- OH- BUTYRATE 

I, 3;P2 - GLYCERATE 

TRANSPORT 
CHAIN 

t 
H20 



GLYCOGEN 

U CD 
G-6- P PWH* ~ GLUCOSE 

u 
FRUCTOSE 6-P 

~ )® 
FRUCTOSE 1,6,-~ 

n 
GLYCERALDEHYDE 3-P ~ DIHYDROXYACETONE-P 

tc:::"' t(:) ~ 
I, 3,-P

2 
GLYCERATE L -~- GLYCERO -p 

", 
'\ 
PHOSPHOENOLPYRUVATE .mmlllmmi!mmlll-~ 

AMINO ACIDS ~ + 

~ •:o~:::.PYRU~ATE NAD'---" NA~H2AC ETYL CoA 

............. .J0 0 ~''''""· 
MALATE*';~>- OXALOACETATE - ---· t NAD-.;ADH2 CITR,..ATE 

+ 

t ISOCITRATE 
I CNADP 

NADH NAD t NADPH2 
SUCCINATE 2 ..,____ ..<'-KETOGLUTARATE 

~ @£@E*yt:~:~H~ 



- 7 -

1. CLINICAL PICTURE OF ALCOHOL- IN DUCED HYPOGLYCEMIA 

A. General Review 

I. Mad ison, L. L.: Ethanol-induced hypoglycemia. In Advances in Metabolic Disorders. 
Vol. Ill. Levine, R., and Luft, R., Eds. London-,-Academic Press. In press. 
Review of world's literat ure 101 cases (89 adults, 12 children)- clinical 
picture and mechanism of product ion of hypoglycemia. 

B. In Adu Its 

2. Brown and Harvey . Spontaneous hypoglycemia in "smoke drinkers. J.A.M.A. 

3. 

I 17: 12, 1941 • ( 6 cases) 

Tucker and Porter. 
Sc i. 204:559, 1942 . 

Hypoglycemia foi lowing alcohol i ntoxication. 
(4 cases) 

Am. J. Med. 

4. Neame, P. B., and Joubert, S.M.: Postalcohol ic hypoglycemia and toxic hepatis. 
Lancet 2:893-97, 1961. (22 cases) 

5. Bottura, C. , Neves, C. P., Matlar, E., de 01 iveira, H. L., and Cintra, A.B.U.: 
Hipogl icemia e coma hipogl icemico consequentes a i ntoxicao agud9 por alcool 
eti I ico. Rev . Hosp . Cl in. Fac. Med. S. Paulo 4:133-40, 1949. (II cases) 

6. Neves, D. P., Faria, C. V., and Fu ji oka, T.: Hiperglicemia e hipogl icemia con­
sequentes a intoxicao aguda e cronica pelo alcool eti I ico. Rev. Hosp. Clin. 
Fac. Med. S. Paulo 5:115-20, 1950. ( 17 cases) 

7. Field, J. B., Wi I Ii ams, H. E., and Mortimore, G. E.: Studies on the mechanism 
of ethanol induced hypoglycemia. J . Clin. Invest. 42:497, 1963. (I case) 

8, Freinkel, N., Singer, D. L., Arky, R. A., Bleicher, S. J., Anderson, J. B. and 
Silbert, C. K.: Alcohol hypoglycem ia. I . Carbohydrate metabolism of patients 
with clinical alcohol hypoglycemia and the experimental reproduction of the 
syndrome with pure ethanol. J. Cl in. Invest. 42:1112, 1963. (9 cases) 

C. In Children 

9. Neves, D. P., Fa ria, C. V., and Fujioka, T.: Hipergl icemia e hipogl icemia 
consequentes a intox i cao aguda e cron ica pelo alcool eti lico. Rev. Hosp. 
Cl in. Fac. Med. S. Paulo 5:1 15-20, 1950. (first reported case in child) 

10. Peluffo, E., Scolpini, V. , Grez z i, J., and Tarallo, N.: Coma hipoglucem ico e 
ingestion de bebida clcohol leas en ninos . Arch. Pediat. Urug. 29:94, 1958. 
<2 cases) 

I I. Cumm i ns, L.H.: Hypoglycemia and convulsions in children following alcohol 
ingestion. J . Pediat . 58:23, 1961. (2 cases) 

12. Neame, P. B., and Joubert, S. M.: Post-a lcohol hypoglycemia and toxic hepatitis. 
Lancet 2:893, 196 1. (I case) 

13. Jeune, M., Cotte, J . , and Nivelon, J. L.: Coma hypoglycem ique au cours d 1 une 
intoxication alcoolique aigu~ chez un enfant de quatre ans. Pediatrie 15:664, 
1960 • < I case) 
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14. Toi is, A. 0 . : Hypog lycem ic convulsions in ch i ldren a fte r a lcoho l ingestion. 
Ped iat. C! l n . N. Ame r . \ / : 423, 1965. (4 cases) 

II. METABOLISM OF ALCOHO L 

A. Accept ed Pathways v i a alcohol and aceta ldehyde dehydrogenase 

15 . West e rfi e ld, W. W. : The intermed iary metabol ism of a lcoho l . Am. J. Cli n. 
Nut ri t. 9 : 426, 1961 . 

16. Weste rfi e ld, W. W. and M.P. Schu lman : Metabo li sm and ca lor ic va lue of alcoho l . 
J • A.M . A. I 70: 19 7, 19 59. 

17. Se l igson, D., H. H. Stone and P. Nem ir , J r . : The metabolism of ethanol in 
ma n. Surg. Fo r um . 9:85, i959 . 

18. Lundquist, F., N. Tygstrup, K. Si nkle r , K. Me l legaard and S. Mu nck- Pete rsen. 
Ethano l metabo l i sm and product i on of free acetat e in the human I iver. J. 
C I i n. Invest . 4 1:955, 1962 . 

19. Smith, M. E. , and H. W. Newman . 
fas ti ng an ima ls . J . Bio i. Chern . 

The rate of ethano l metabo l ism i n fed and 
234:1544, 1959. 

B. Poss ib le a lternate pathways and extra-hepati c s iti es of a lcoho l metabo li sm 

20 . Ke i I i n, D. and Ha r t ree, E. F.: Prope rti es of catalase. Cata lysis of coupled 
ox idat ion of a lcoho ls. Biochem . J . 39: 293 , 1945. 

21 . Ki na r d, F. W., Ne lson, G. H. , and Hay, M. G. : Cata lase acti v ity and ethanol 
metabol i sm i n the ra t. Proc . Soc . Exp. Bio i, & Med. 92:7 72 , 1956 . 

22 . Kam ii , I . A. , Sm i th, J , M., and Wi ll iams, R. T. : A new aspect of ethanol 
metabo li sm: Iso lation of ethyl-glucuron i de . Bi ochem. J. 51:xxxi i , 1952. 

23 . Bostrom, H. and Veste rma r k, A.: Stud ies on ester s ul fate s . 7. On the 
excret ion of su i fa te conj ugates of pr imary alephat ic alcohols i n the ur ine 
of r ats . Acta Phys lol. Scand. 48:88, 1960 . 

24 . Lowe, C. U. and Mosov ich, L. L.: The pa radox i ca l effect of alcoho l on 
ca r bohydrate met abo i ism i n four pat ien t s with liver gl ycogen d i sease. 
Ped iat ri cs 35:1 005, 1965. 

25 . La rson , J. A. Ext r ahepati c metabo i i sm of et hane I in man . Nat ure 184: 1236, 
1959 . 

26. Spencer, R. P., Brody, K. R. and Lutters, B. M.: Some effect s of ethanol on 
the gastro intesti nal tract. Am . J . Di g . Diseases 9:599, 1964. 

Il l . METABO LI C EFFECTS OF ALCOHOL 

Exce l lent Genera l Reviews 
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27. Lieber, C. S., and Davidson, C. S.: Some metabolic effects of ethyl alcohol. 
Am. J. Med. 33:319, 1962. 

28. lsselbacher, K. J., and Greenberger, N.J.: Metabolic effects of alcohol on 
the liver. New Eng. J. Med. 270:351, 402, 1964. 

29. Lieber, C. S.: Hepatic and metabolic effects of alcohol . Gastroenterology 
50: 119, 1966. 

IV. MECHANISM OF ETHANOL-INDUCED HYPOGLYCEMIA 

30. Madison, L. L.: Ethanol-induced hypoglycemia. In Advances in Metabol ic Disorders. 
Vol. I I I. Levine, R. and Luft, R. Editors, London, Academic Press. In press. 

31. Lochner, A., Wulff, J. and Madison, L. L.: Ethanol-induced hypoglycemia. I. 
The acute effect of ethanol on hepaticglucose output and peripheral glucose 
uti I ization in fasted dogs. Metabolism 16:1-18, 1967. 

32. Madison, L. L., Lochner, A. and Wulff, H.: Ethanol-induced hypoglycemia. I I. 
Mechanism of suppression of hepatic gluconeogenesis . Diabetes 16:252, 1967. 

33. Field, J. B., Wi I Iiams, H. E. , and Mortimore, G.E.: Studies on the mechanism 
of ethanol induced hypoglycemia. J. Clin. Invest. 42:497, 1963. 

34 . Freinkel, N., Singer , D. L., Arky, R. A. , Bleicher, S. J., Anderson, J. B. and 
Silbert, C. K.: Alcohol hypoglycemia. I. Carbohydrate metabolism of pat ients 
with clinical alcohol hypoglycemia and the experimental reproduction of the 
syndrome with pure ethanol. J. Cl i n. Invest. 42:1112, 1963. 

35. Freinkel, N. , Cohen ~ A. K. , Arky, R. A. , and Foster, A. E. : Alcohol hypoglycemia: 
I I. A postulated mechani sm of action based on experiments wi th rat I iver slices. 
J. Clin . Endocr. and Metab. 25:76, 1965 . 

36. Freinkel, et al .: Alcohol hypoglycemia. IV . Current concepts of its 
pathogenesis. Diabetes 14: 35_0, 1965. 

37. Tygstrup, N., Winkler , K., and Lundquist, F.: The mechanism of the fructose 
effect on ethanol metabolism of the human I iver. J. Cl in. Invest. 44:817, 1965 . 

38. Lundquist, F., Tygstrup, N., Winkler, K., and Birger Jensen, K.: Glycerol 
metabolism in human I iver: Inhibition by ethanol. Science 150:616, 1965. 

39. Krebs, H.: Gluconeogenes is. Proc. Roy . Soc . 159:545, 1964 . 

V. LIVER DISEASE AND HYPOGLYCEMIA 

40. Zimmerman, H. J., L. J. Thomas and E. H. Scherr: Fas t ing blood sugar in hepatic 
disease with reference to infrequency of hypoglycemia . A.M.A. Arch. Int. Med. 
91:577, 1953. 
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41. Mel linkoff, S. M. and P. A. Tumu lty : Hepatic Hypoglycemia . Its occurrence in 
congestive heart failure. N.E . J.M. 247:745~ 1952. 

42. Ski I lern, P. G. and E. H. Rynea rson. Medical aspects of hypoglycemia . J. 
Clin. Endo . and Metab. 13:587, 1953 . 

43. Howard, J. E.: Diffe rential diagnosis and therapy of spontaneous hypoglycemia. 
V. A. TB 10- 108, Ap ri I 30, 1955. 

44 . Bondy, P. K. : Some metabolic abnormalities in l i ver disease . Am. J . Med. 
24:428, 1958 . 

VI. METABOLIC ACIDOSIS IN ALCOHOLICS 

45. Mad ison, L. L. : Ethano l-induced hypog lycemia . In Advances in Metabol ic 
Disorde rs . Vo l. I ll . Lev i ne, H., and Lu ft , R. ,Eds. London, Academic Press. 
In press. 

46. Kahn, H. S. and Brotchne r , R. J .: A recove ry from ethy lene glycol intoxication: 
A case of survival and two fatalities from ethylene glycol includ i ng autopsy 
findings. Arch . l nst . Med . 32:284, 1950. 

47. Freedman, E. A. , Greenbe rg, J . B. , Me rri ll, J.P., and Dammin, G. J.: Con­
sequences of ethy lene g lyco l po i soning: Repor t of four cases and review of 
the literatu re . Am . J. Med. 32:891, 1962 . 

48. Leona rd, S. , No rgaa r d, D., Foste r , D., Carter, N. , Rector~ F. , Madison, L., 
Baum, J. ~ and Eigenb rodt, E. Cl in icopatholog ic conference. Texas Med . 
63: 76, 196 7 0 

49 . Bennett, I. L. , Ca ry, F. H., Mi che ll , G. L., Jr., and Cooper , M. N.: Acute 
methyl a lcohol po i son ing : A revi ew based on expe ri ences i n an outbreak of 
323 cases . Med icine 32: 43 1, 1953. 

50. Bennett, J . L.: Po isoning due to substances common ly substituted for ethyl 
a lcoho l. V. A. Tech Bu l I. TB 10-89, 1953 . 

VI I. AVIATION ACCIDENTS, ALCOHOL AND HYPOGLYCEM IA 

5 1. Gibbons, H. L. and Plechus, J. L.: Analysis of med ica l factors in fatal a ircraft 
acci dents. Tex . State J. Med. 61 :667, 1965. 

52. Harpe r, C. R. and Albers, W. R. : Alcohol and General Av iat ion Acci dents . 
Ae rospace Med icine 35: 462, 1964. 

53. Stevenson, W.: Human factors in a f atal aircraft acci den t. Un ited States Navy 
Med ical News letter 46 :25, 1965. 

54 . Gibbons , H. L.~ P lechus , J . L . ~ Chandler , E. H. and ElI is, J. W.: Alcohol-induced 
hypog lycem ia as a factor in a ircraft accidents. Ae rospace Med. 37:959, 1966. 




