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Clinical characteristics of renal damage in patients with accidental hypothermia

Division of Nephrology, Saiseikai Central Hospital,
*Internal Medicine II, The Jikei University School of Medicine, Tokyo, Japan

We have investigated the clinical characteristics of renal damage and associated complications of 79
patients with accidental hypothermia whom we encountered over the last 5 years. All patients were male,
with an average age of 58.9+9.2 years. Most of these patients were homeless. Body temperature on
admission was 29.343.0°C. The most common clinical manifestations on admission were consciousness
disturbance and severe hypotension. Complications, including increase in serum transaminase, alcoholism,
pneumonia, liver cirrhosis, sepsis, diabetes mellitus, hypoglycemia, acidosis, and an increased level of
serum CPK and amylase were found frequently on admission. Death within 48 hours after admission
occurred in 23 cases(the death rate ; 23/79=29 %). Renal damage was found in 36 cases(36/79=46 %),
consisting of acute renal failure(ARF) in 27, and acute on chronic in 6. Urinary diagnostic indices
suggested that the etiological factor for ARF was pre-renal, which responded well to passive rewarming
and an appropriate fluid replacement therapy, resulting in full recovery in most of the cases (the recovery
rate ; 25/27=93 %). Among patients with renal damage, there were no cases requiring dialysis.

The present data suggest that accidental hypothermia is a fatal condition with an extremely high death
rate. It also is associated with multiple complications including ARF. The main cause for ARF is pre-
renal, possibly caused by cold diuresis or dehydration superimposed on the underlying diseases such as
alcoholism, diabetes mellitus, liver cirrhosis. Such complications, independent of renal damage, determine
the patient’s prognosis.
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Fig. 2. Distribution of body temperature on admission
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Table 1. Complications on admission
Liver damage 70 CVD 2
Renal damage 36 AIDS |
Alcoholism 36 Pneumothrax |
Diabetes mellitus 16 Gall stone |
Pneumonia 10 COPD |
Hypoglycemia (<40 mg/d/) 10 Hypothyroidism I
Tuberculosis 8 Acromegaly |
Gastric, duodenal ulcer 6 Epilepsy |
Pancreatitis 5 Esophageal cancer |
Liver cirrhosis 4 Stomach cancer I
Head trauma 4 Rectal cancer |
Af, VT 4 DCM |
Sepsis 4 Biliary peritonitis |
Bone fructure 3 Korsakoff's syndrome |
Louse 3 Wernicke encephalitis |
Demenzia 2 Atelectasis |
MOF 2 Laryngeal edema I
lleus 2 Heart failure |
Burn 2 Phlegmone |

100 mmHg LLF D ¥ 3 v 7RI H B IEF MR &ED 70 %
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Fig.5. Urinary protein findings on admission

Table 2. Urinary diagnostic indices in patients with ARF

Case No Urine Na(mEgq//) U/P Cr FE Na(%)
' (<20) (>40) (<n
| 19 245 0.05
2 14 46 2.7
3 27 54 0.6
4 49 53 Il
5 22 35 1.3
6 48 21 |.0
M=*SD 29.8%15.0 75.6+83.8 1.1+0.9
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Fig. 6. Effect of treatment on renal function in patients
with renal damage
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Table 3. Laboratory data on admission

Parameters ER{E mean=SD(n) Max  Min
Age (yrs) 58.9+9.2 (79) 8l 40
Body temp(°C) (36<) 29.4+£3.0 (79) 345 21
SBP (mmHg) 89+28 (75) 150 40
HR{/min)} 68+24 (63) 152 25
Cr{mg/d/) (0.7~1.2) 1.6x1.4 (79) 7 0.3
GOT(IU/ml} (8~28) 241469 (79) 2,725 7
GPT (IU/m{) (3~29) 96+250 (68) 1,021 6
TC(mg/d/) (150~220) I133+£50 (66) 366 63
TG{mg/d!) (63~133) 7639 (60) 190 13
pH (7.35~7.45) 7.3+02 (65) 76 66
HCO,~(mEq/!) (22~28) 19.1£7.9 (85) 327 20
Ht (%) (40~51) 33.2£9.0 (73) 127 50.
Tp(g/dl) (6.2~8.0) 62+1.0 (68) 86 39
Glucose (mg/dl) (60~110) 130+98 (65) 439 7
CPK(IU/m/} (44~160) 2,149%3,531 (72) 22,530 67
Na(mEq/!) (138~146) 139.7+8.8 (76) 163 98
K(mEq/!) (3.6~4.6) 4.1x1.2 (78) 8.1 |
HbA, ¢ (%) (4.3~5.8) 63x1.2 (22) 89 35
Amylase (IU/m!) (37~115) 127118 (37) 488 21

GPT O W i3 100 1U/m/ %#8 2 5 & 5 PR 13
51%(36/70), 5001U/m! % &8 2 % /& B T [ i 9 % (6/
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TO7YF—=Y AR 31%20/65)icHabhl, aVAT
O — VYRR I 66 B THIE & h, 150 mg/d!/ AT &2 v
A F 0 — )V IMIE (& 74 %(48/65) Iz & & iz, —7F, 60mg/
d! LUF &R :RERAIIAE b 42 %(25/60) iz & & iz, Mt
K #%5 ix 1.0~82mEq/l WA i LTz, DT
K % 5 mEq/! LA K JMAE X 18 %(14/79) iz, — 4,
P K 85 3 mEq// LATF 1K K MHE v 9 %(7/79) DHAEHI
A SN tz, [ Na YA 13 98~163 mEq// i J& < 404
Lize TDHMTIS0mEq/! 282 5% Na HMIfiEl: 5% (4/
79)1z, 130 mEq/! LLFO{E Na [MFEW 8 %(6/79) ic A Hh
oo IMMHEHE LI 4.1~8.5 g/dl 2[5 < 4MF LTz,
EIB e HTE  FETHIE 48 BRI LI R L 23 4
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