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Abstract
Aim: Hypothermia is associated with poor prognosis in patients with sepsis. 
However, no studies have explored the correlation between the severity of hypother-
mia and prognosis.
Methods: Using data from the Japanese accidental hypothermia network registry 
(J- Point registry), we examined adult patients aged ≥18 years with infectious diseases 
whose initial body temperature was ≤35°C from April 1, 2011 to March 31, 2016, in 12 
centers. Patients were divided into three groups according to their body temperature: 
Tertile 1 (T1) (32.0–35.0°C), Tertile 2 (T2) (28.0–31.9°C), and Tertile 3 (T3) (<28.0°C). 
In- hospital mortality was employed as a metric to assess outcomes. We conducted a 
multivariate logistic regression analysis to investigate the relationship between the 
three categories and the occurrence of in- hospital mortality.
Results: A total of 572 patients were registered, and 170 eligible patients were identi-
fied. Of these patients, 55 were in T1 (32.0–35.0°C), 76 in T2 (28.0–31.9°C), and 39 in 
T3 (<28.0°C) groups. The overall in- hospital mortality rate in accidental hypothermia 
(AH) patients with infectious diseases was 34.1%. The in- hospital mortality rates in 
the T1, T2, and T3 groups were 34.5%, 36.8%, and 28.2%, respectively. The multivari-
able analysis demonstrated no significant differences regarding in- hospital mortality 
among the three groups (T2 vs. T1, adjusted odds ratio [OR]: 1.29; 95% confidence 
interval [CI]: 0.58–2.89 and T3 vs. T1, adjusted OR: 0.83; 95% CI: 0.30–2.31).
Conclusion: In this multicenter retrospective observational study, hypothermia se-
verity was not associated with in- hospital mortality in AH patients with infectious 
diseases.
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I N TRODUC TION

Infectious diseases are a major healthcare problem, impacting 
and burdening millions of people each year worldwide.1 Even 

though outcomes have been improved by advances in under-
standing the underlying mechanism and its management, they 
are not yet satisfactorily controlled. Therefore, identifying prog-
nostic factors and their appropriate management are important.
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Infection is often accompanied by changes in body tem-
perature, including fever and hypothermia, due to systemic 
inflammatory responses. While both hypothermia and 
fever have been discussed as possible adaptive responses 
to acute infections,2 the role of hypothermia in infection 
remains a topic of debate due to its dual potential for both 
advantageous and detrimental effects.3 Positive outcomes 
encompass a postponed occurrence of metabolic acidosis, 
decreased rates of endothelial cell apoptosis, and the sup-
pression of a proinflammatory reaction,4 limited bacterial 
growth and dissemination, protection of mitochondrial 
function,5 and increased survival in mouse endotoxemia 
models.6 However, previous studies have reported that sup-
pression of inflammatory responses was harmful and that 
hypothermia also decreased certain inflammatory cyto-
kines, inhibited leukocyte migration and phagocytosis, and 
induced persistent lymphopenia.7–10 As for clinical aspects, 
a recent meta- analysis demonstrated that in septic patients, 
hypothermia was associated with increasing mortality com-
pared to normothermia, whereas fever was associated with 
decreasing mortality.11

Several studies in animals and healthy volunteers have 
shown that a decrease in body temperature decreases the 
concentration of inflammatory cytokines.12–14 The results 
of these studies suggest that the immune reactions are 
temperature- dependent, that is, the more severe the degree 
of hypothermia, the more suppressed the immune response 
may be. Therefore, we hypothesized that, as the severity of 
hypothermia increases, the mortality of patients with infec-
tious diseases may increase. Nevertheless, as far as we are 
aware, there has been no investigation conducted thus far 
into the correlation between hypothermia severity and its 
impact on prognosis. Therefore, using the Japanese acci-
dental hypothermia network registry (J- Point registry), we 
described the epidemiology of accidental hypothermia (AH) 
patients with infectious diseases and investigated whether 
the degree of hypothermia was associated with the prognosis 
of patients with infectious diseases.

M ETHODS

Study design, setting, and participants

This research represents a secondary examination of data 
obtained from the J- Point registry, initially established as 
a multicenter retrospective observational study. The study 
methodology has been previously described.15 In summary, 
the J- Point registry consisted of eight centers designated as 
critical care medical centers (CCMCs) and four non- CCMC 
acute care hospitals with an emergency department (ED) 
across the Kyoto, Osaka, and Shiga Prefectures in Japan. 
The median annual volume of ED visits for each participat-
ing institution was 19,651 (with an interquartile range of 
13,281–27,554).

The J- point registry retrospectively registered pa-
tients treated for AH in EDs based on the International 

Classification of Diseases, Tenth Revision (ICD- 10) code T68 
(hypothermia) from April 1, 2011 to March 31, 2016.

This study included adult patients aged ≥18 years with 
AH and infectious diseases. We excluded patients whose 
body temperature were unknown or >35°C. Ethical approval 
for this study was obtained from the Ethics Committee of 
Kyoto Prefectural University of Medicine (ethical approval 
number: ERB- C- 633- 1) and other institutions.

Data collection, quality control, and outcome 
measurement

The methodology for collecting data has been previously de-
scribed in detail.15 In brief, data collection was performed using 
a predefined uniform datasheet. Emergency physicians trained 
in appropriate data extraction reviewed the patient charts.

The baseline characteristics of the patients were as fol-
lows: sex, age (adult aged 18–64 years, young- old aged 
65–74 years, and old- old aged ≥75 years16), activities of daily 
living (ADL) before AH (independent, need some assistance, 
and need total assistance), location of occurrence (indoor 
and outdoor), mode of arrival (walk- in and via ambulance), 
and past medical history (cardiovascular diseases, neurolog-
ical diseases, endocrine diseases, psychiatric diseases, malig-
nant diseases, dementia, and other).

With regard to in- hospital- level variables, in- hospital data 
were as follows: source of infection diagnosed during initial 
treatment in the emergency department (pneumonia, uri-
nary tract infection, intraabdominal infection, infection of 
unknown source, skin or soft- tissue infection, central ner-
vous system infection, multiple infection sources, and other), 
blood culture results, vital signs upon arrival at the hospital 
(body temperature, blood pressure, and heart rate), biological 
data (serum pH and HCO3 [mEq/L], lactate [mmol/L], so-
dium [mEq/L], potassium [mEq/L], glucose levels [mg/dL], 
white blood cell count [102/μL], and C- reactive protein [mg/
dL]), cold exposure, treatment process, and outcome. Cold 
exposure was determined by attending clinicians or data entry 
personnel. Rewarming procedures were categorized into two 
groups: active external/minimally invasive rewarming (warm 
intravenous fluids, warm blanket, forced warm air, heating 
pads, and warm bath) and active internal rewarming (lavage 
[stomach, chest, or bladder], intravascular hemodialysis, and 
extracorporeal membrane oxygenation).17 Other treatment 
information included tracheal intubation and use of vaso-
pressors (dopamine, dobutamine, noradrenaline, adrenaline, 
and vasopressin). Additionally, data on in- hospital deaths 
were collected as outcome measures.

Statistical analysis

Based on the common classification of the severity of AH, the 
patients were divided into three groups based on body tem-
perature: Tertile 1 (T1) (32.0–35.0°C), Tertile 2 (T2) (28.0–
31.9°C), and Tertile 3 (T3) (<28.0°C).17 Patient characteristics, 
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in- hospital information, and outcomes among the three 
groups were evaluated via the Kruskal–Wallis test for con-
tinuous variables and the chi- squared test for categorical 
variables. The association of each body temperature category 
with in- hospital death was assessed using multivariate logistic 
regression analysis, and adjusted odds ratios (ORs) and 95% 
confidence intervals (CIs) were calculated.

In the multivariable analysis, we selected covariates that are 
associated with clinical outcomes based on previous studies, 
including sex (men and women), age category (18–64 years, 
65–74 years, and ≥ 75 years), unstable hemodynamic status 
(systolic blood pressure < 90 mmHg) (yes or no), positive blood 
culture (yes or no), and number of comorbidities in the med-
ical history (none, one, and multiple). In addition, to examine 
the mortality rate of AH changes depending on the presence or 
absence of infectious complications, a multivariate analysis was 
conducted using sex, age categories, unstable hemodynamics, 
and the number of comorbidities as covariates.

All P- values were two- sided, and the significance level 
was set at p < 0.05. The analyses were performed using Stata/
MP version 17 (StataCorp, College Station, TX, USA).

R E SU LTS

Among 572 patients registered in the J- point registry, we ex-
cluded 13 patients with body temperature > 35°C, 14 patients 
with unknown body temperature, and eight patients aged 
<18 years. There were 191, 228, and 118 patients in the T1, 

T2, and T3 groups, respectively, who were classified based 
on body temperature. We then excluded 367 patients with-
out infectious diseases from the study. The proportion of 
AH patients with infectious diseases was 31.6%. Finally, 170 
patients were included in our analysis, with 55, 76, and 39 
patients in the T1, T2, and T3 groups, respectively (Figure 1).

Table  1 shows patient characteristics according to body 
temperature. Approximately half of the patients were men, 
with a median age of around 80 years. AH with infectious 
diseases was most frequently documented in winter, partic-
ularly in the T3 group. In all groups, approximately 60% of 
the patients could independently perform an ADL, and most 
patients came to each ED by ambulance.

Pneumonia was the most frequently noted source of in-
fection in all groups. The T3 group had a higher likelihood 
of positive blood cultures and unstable vital signs. The pro-
portion of cold exposure in the T1, T2, and T3 groups was 
41.8% (23/55), 75.0% (57/76), and 89.7% (35/39), respectively, 
and was significantly higher in the T3 group. Moreover, pa-
tients in the T3 group were more likely to receive aggressive 
treatments such as active internal rewarming procedures, 
endotracheal intubation, and vasopressor use, and to be hos-
pitalized in the intensive care unit (Table 2, Table S1).

The overall in- hospital mortality rate for AH patients 
with infections was 34.1% (58/170 patients), significantly 
higher than the 20% (73/365 patients) observed in patients 
without infections (Table 2, Table S2). The in- hospital mor-
tality rates in the T1, T2, and T3 groups were 34.5% (19/55), 
36.8% (28/76), and 28.2% (11/39), respectively.

F I G U R E  1  Patient f low of this study. AH, accidental hypothermia; J- Point, Japanese accidental hypothermia network.
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The multivariable analysis demonstrated no significant 
differences regarding in- hospital mortality among the three 
groups (T2 vs. T1, adjusted OR: 1.29; 95% CI: 0.58–2.89 and 
T3 vs. T1, adjusted OR: 0.83; 95% CI: 0.30–2.31). The multi-
variable analysis showed a significant difference in in- hospital 
mortality between the old- old group and adult group (ad-
justed OR: 4.32; 95% CI: 1.39–13.45). Unstable hemodynamic 
status was independently associated with in- hospital mortal-
ity (adjusted OR: 2.30; 95% CI: 1.13–4.69). Multivariate anal-
ysis showed no significant differences in blood culture results 
or the number of medical histories with respect to in- hospital 
mortality (Figure 2). In the multivariate analysis, the presence 

of concomitant infection was independently associated with 
an increased risk of in- hospital mortality (adjusted OR: 1.88, 
95% CI: 1.22–2.89). In the mild and moderate hypothermia 
groups, a trend of higher mortality rates was noted among pa-
tients with infections, whereas no such trend was observed in 
the severe group (Table S2).

DISCUSSION

In this multicenter retrospective observational study, we found 
that approximately 30% of AH patients had concomitant 

T A B L E  1  Patient characteristics according to body temperature category.

All patients

Tertile 1 Tertile 2 Tertile 3

P valuesa

(32.0–35°C) (28.0–31.9°C) (<28.0°C)

(n = 170) (n = 55) (n = 76) (n = 39)

Men 88 (51.8) 30 (54.5) 34 (44.7) 24 (61.5) 0.22

Age, years, median (IQR) 81 (70.0–87.0) 83 (78.0–87.0) 83 (71.5–89.0) 77 (64.0–86.0) 0.085

Age category

Adults aged 18–64 years 28 (16.5) 5 (9.1) 13 (17.1) 10 (25.6) 0.14

Young- Old aged 65–74 years 26 (15.3) 7 (12.7) 11 (14.5) 8 (20.5)

Old- Old aged ≥75 years 116 (68.2) 43 (78.2) 52 (68.4) 21 (53.8)

Season

Spring (3–5 month) 37 (21.8) 14 (25.5) 19 (25.0) 4 (10.3) 0.016

Summer (6–8 month) 7 (4.1) 4 (7.3) 2 (2.6) 1 (2.6)

Autumn (9–11 month) 18 (10.6) 10 (18.2) 7 (9.2) 1 (2.6)

Winter (12–2 month) 108 (63.5) 27 (49.1) 48 (63.2) 33 (84.6)

Activities of daily living

Independent 108 (63.5) 31 (56.4) 51 (67.1) 26 (66.7) 0.45

Needing some assistance 42 (24.7) 14 (25.5) 17 (22.4) 11 (28.2)

Needing total assistance 19 (11.2) 9 (16.4) 8 (10.5) 2 (5.1)

Unknown 1 (0.6) 1 (1.8) 0 (0.0) 0 (0.0)

Location

Indoor 150 (88.2) 52 (94.5) 69 (90.8) 29 (74.4) 0.013

Outdoor 20 (11.8) 3 (5.5) 7 (9.2) 10 (25.6)

Mode of arrival

Ambulance 158 (92.9) 50 (90.9) 70 (92.1) 38 (97.4) 0.51

Walk- in 12 (7.1) 5 (9.1) 6 (7.9) 1 (2.6)

Past medical history

Cardiovascular diseases 74 (43.5) 29 (52.7) 36 (47.4) 9 (23.1) 0.010

Neurological diseases 42 (24.7) 15 (27.3) 22 (28.9) 5 (12.8) 0.14

Endocrine diseases 35 (20.6) 14 (25.5) 16 (21.1) 5 (12.8) 0.32

Psychiatric diseases 35 (20.6) 7 (12.7) 19 (25.0) 9 (23.1) 0.22

Malignant diseases 18 (10.6) 8 (14.5) 8 (10.5) 2 (5.1) 0.36

Dementia 38 (22.4) 18 (32.7) 13 (17.1) 7 (17.9) 0.094

Other 30 (17.6) 7 (12.7) 17 (22.4) 6 (15.4) 0.35

Unknown 1 (0.6) 1 (1.8) 0 (0.0) 0 (0.0) 0.55

Note: Values are expressed as numbers (percentages) unless indicated otherwise.
aComparisons between the three groups were evaluated with Kruskal–Wallis test for numeric variables and χ2 test for categorical variables.



   | 5 of 9HYPOTHERMIA AND INFECTION IN MORTALITY

T A B L E  2  In- hospital data and outcome.

All patients

Tertile 1 Tertile 2 Tertile 3

P valuesa

(32.0–35°C) (28.0–31.9°C) (<28.0°C)

(n = 170) (n = 55) (n = 76) (n = 39)

In- hospital data

Source of infection

Pneumonia 73 (42.9) 22 (40.0) 35 (46.1) 16 (41.0) 0.31

Urinary tract infection 31 (18.2) 11 (20.0) 15 (19.7) 5 (12.8)

Intraabdominal infection 12 (7.1) 5 (9.1) 5 (6.6) 2 (5.1)

Skin or soft- tissue infection 9 (5.3) 3 (5.5) 1 (1.3) 5 (12.8)

Central nervous system 
infection

1 (0.6) 0 (0.0) 1 (1.3) 0 (0.0)

Other 20 (11.8) 7 (12.7) 8 (10.5) 5 (12.8)

Infection of unknown 
source

14 (8.2) 6 (10.9) 7 (9.2) 1 (2.6)

Multiple infection source 10 (5.9) 1 (1.8) 4 (5.3) 5 (12.8)

Unstable hemodynamic 
status

59 (34.7) 15 (31.3) 20 (31.7) 24 (40.7) 0.59

Cardiac arrest 5 (2.9) 0 (0.0) 1 (1.3) 4 (10.3)

Heart rate, median (IQR) 65 (46–83) 71 (59–85) 65 (55–88) 52 (40–75) <0.001

Glasgow Coma scale, 
median (IQR)

10.0 (6.0–13.0) 11.5 (7.0–14.0) 10.0 (7.0–13.0) 7 (3.0–10.0) <0.001

Biological data

Serum pH, median (IQR) 7.30 (7.23–7.35) 7.35 (7.29–7.39) 7.30 (7.15–7.34) 7.28 (7.21–7.32) <0.001

Serum HCO3 (mEq/L), 
median (IQR)

19.9 (13.8–25.4) 22.3 (15.2–25.5) 19.7 (12.3–26.3) 18 (14.8–23.2) 0.69

Serum lactate (mmol/L), 
median (IQR)

2.4 (1.3–5.7) 2.0 (1.0–4.2) 3.1 (1.3–7.1) 3.2 (1.5–6.0) 0.080

Serum sodium (mEq/L), 
median (IQR)

140.0 (135–143) 139.0 (135–144) 140.0 (135–143) 140 (135–144) 0.81

Serum potassium (mEq/L), 
median (IQR)

4.3 (3.7–4.7) 4.3 (3.7–4.6) 4.2 (3.7–4.7) 4.3 (3.7–4.9) 0.96

Serum glucose (mg/dL), 
median (IQR)

123.0 (85.0–199.0) 112 (84.5–153.5) 122 (82.5–223.5) 132 (100.0–225.0) 0.18

White blood cell count, 
median (IQR)

92.0 (57.0–138.0) 105.8 (80.0–138.0) 102.0 (52.2–145.0) 75.0 (44.0–109.0) 0.054

CRP, median (IQR) 4.3 (1.3–12.3) 3.9 (0.6–10.8) 4.6 (1.6–14.9) 5 (1.3–8.0) 0.23

Blood culture positive 33 (19.5) 7 (12.7) 15 (20.0) 11 (28.2) 0.18

SOFA score, median (IQR)b 5 (3.0–7.0) 4.0 (3.0–6.0) 5.0 (3.0–7.0) 6.0 (4.0–9.0) 0.46

Respiratory system 0 (0.0–1.0) 0 (0.0–1.0) 0 (0.0–0.0) 0 (0.0–1.0) 0.49

Coagulation 0 (0.0–1.0) 0 (0.0–1.0) 0 (0.0–1.0) 0 (0.0–1.0) 0.84

Liver 0 (0.0–0.0) 0 (0.0–0.0) 0 (0.0–0.0) 0 (0.0–0.0) 0.87

Cardiovascular system 0 (0.0–1.0) 0 (0.0–0.0) 0 (0.0–1.0) 0 (0.0–1.0) 0.49

Central nervous system 3 (2.0–4.0) 2 (1.0–4.0) 3 (2.0–3.0) 4 (3.0–4.0) 0.034

Renal function 1 (0.0–2.0) 0 (0.0–2.0) 1 (0.0–2.0) 0.5 (0.0–1.0) 0.42

Vasopressors 46 (27.1) 8 (14.5) 23 (30.3) 15 (38.5) 0.021

Dopamine 18 (10.6) 5 (9.1) 9 (11.8) 4 (10.3) 0.95

Dobutamine 7 (4.1) 1 (1.8) 4 (5.3) 2 (5.1) 0.61

Noradrenaline 31 (18.2) 4 (7.3) 16 (21.1) 11 (28.2) 0,02

Adrenaline 5 (2.9) 1 (1.8) 1 (1.3) 3 (7.7) 0.15

(Continues)
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All patients

Tertile 1 Tertile 2 Tertile 3

P valuesa

(32.0–35°C) (28.0–31.9°C) (<28.0°C)

(n = 170) (n = 55) (n = 76) (n = 39)

Vasopressin 1 (0.6) 1 (1.8) 0 (0.0) 0 (0.0) 0.55

Emergent transvenous cardiac 
pacing

2 (1.2) 1 (1.8) 0 (0.0) 1 (2.6) 0.30

Admission ward

No admission 4 (2.4) 2 (3.6) 1 (1.3) 1 (2.6) 0.062

General ward 74 (43.5) 30 (54.5) 33 (43.4) 11 (28.2)

Intensive care unit 92 (54.1) 23 (41.8) 42 (55.3) 27 (69.2)

Outcome

Rewarming success 141 (82.9) 43 (78.2) 64 (84.2) 34 (87.2) 0.53

Intensive care unit days 
(IQR)b

3 (2.0–7.5) 3 (2.0–5.0) 4 (2.0–7.0) 6 (2.0–10.0) 0.11

Mortality days (IQR) 7.5 (2.0–21.0) 17 (2.0–48.0) 7.5 (3.0–17.5) 2.0 (1.0–7.0) 0.037

In- hospital death 58 (34.1) 19 (34.5) 28 (36.8) 11 (28.2) 0.68

Note: Values are expressed as numbers (percentages) unless indicated otherwise.
Abbreviation: SOFA, sequential organ failure assessment.
aComparisons between the three groups were evaluated with Kruskal–Wallis test for numeric variables and χ2 test for categorical variables.
bCalculated with patients admitted to intensive care unit.

T A B L E  2  (Continued)

F I G U R E  2  Multivariate logistic regression analysis demonstrated that the factors associated with in- hospital death were age ≥75 years, and unstable 
hemodynamic status. T1, 32.0–35.0°C; T2, 28.0–31.9°C; T3, <28.0°C.
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infections. The overall in- hospital mortality rate in AH pa-
tients with infectious diseases was 34.1%. While age and un-
stable hemodynamic status were associated with in- hospital 
mortality, the multivariable analysis showed no significant dif-
ference in in- hospital mortality among the three groups, and 
our hypothesis that the severity of hypothermia was correlated 
with mortality in patients with infectious diseases was not sup-
ported. A growing body of literature suggests that patients with 
sepsis and hypothermia have an increased mortality compared 
with those without hypothermia.11,18,19 Nevertheless, as far as 
our awareness extends, this is the inaugural multicenter inves-
tigation exploring the association between the hypothermia 
severity and clinical outcomes.

In this study, several potential explanations exist for the 
absence of a discernible correlation between the severity of 
hypothermia and in- hospital mortality. First, our results 
suggest that unstable hemodynamic status may have had a 
greater impact than body temperature. Increased severity 
of hypothermia can have significant effects on circulatory 
dynamics, including bradycardia, decreased cardiac out-
put, and vasoconstriction.20 The patients in the severe hy-
pothermia group may have had a more severely impaired 
hemodynamic status in this study. Second, there may not 
have been an association between the severity of concom-
itant infection and hypothermia. Generally, infectious 
diseases alone do not lead to severe hypothermia. In this 
study, the proportion of patients in the severe hypothermia 
group who were exposed to cold was approximately 90%. 
Therefore, patients with severe hypothermia in this study 
may have been more affected by external factors, such as 
cold exposure, rather than by the infection itself. Third, 
almost all the patients in this study initiated rewarming as 
soon as they arrived at the ED, with the goal of achieving 
normothermia. Therefore, hypothermia may not have had 
a significant effect on the prognosis.

In this study, approximately 30% of AH patients had 
concomitant infections. To the best of our knowledge, this 
is the first study to report this epidemiological informa-
tion. Importantly, this study showed that complications 
of infectious disease in hypothermia further increase in- 
hospital mortality by approximately 15%. In cases of mild 
and moderate hypothermia, the higher mortality trend ob-
served in patients with infection might be predominantly 
due to the effects of the infection rather than hypother-
mia itself. However, the absence of such a trend in severe 
hypothermia cases might be due to the more pronounced 
effects of hypothermia itself, which lead to an increase in 
complications including abnormalities in vital signs, life- 
threatening arrhythmias, and organ failure. Early diagno-
sis of infectious diseases in AH patients is often difficult. 
Clinicians should always have a high suspicion and start 
treatment, including antimicrobials, when treating AH 
patients. Further studies to develop a high- quality predic-
tion model that enables the early detection of infectious 
complications are warranted. Given the high mortality, it 
is important for policymakers to improve measures to pre-
vent the onset of hypothermia.

Our study had several limitations. First, we identified 
study participants using the ICD- 10 code and there is a 
possibility that we overlooked patients with a body tem-
perature of ≤35°C. In the ED, body temperature is com-
monly measured as a vital sign; however, this carries the 
risk of selection bias. Second, the lack of uniformity in the 
definitions and diagnostic methods for infectious diseases 
poses a significant limitation to this study, leading a risk 
of bias due to misclassification. Given the retrospective 
nature of our research, obtaining additional information 
to standardize these aspects was not feasible. It is crucial 
for future research to aim at standardizing the defini-
tions and diagnostic methods for infectious diseases in 
order to address this challenge. Third, we could not col-
lect sufficient information about the cause of mortality. 
Since out of 170 people, 141 successfully rewarmed, and 
the success rate was close to 80% in all groups, they did 
not die from hypothermia. However, it remains unknown 
how many died from infectious diseases. Fourth, this 
study does not definitively establish the causal relation-
ship between infections and hypothermia. In this study, 
infections were diagnosed during initial treatment in the 
emergency department. However, as pointed out in pre-
vious studies on hypothermia,21,22 determining whether 
infections are the cause or a consequence of hypothermia 
was challenging. Furthermore, it is important to note that 
this database does not include the severity of the infec-
tious diseases themselves. This exclusion may inf luence 
the interpretation of the relationship between infection 
and hypothermia severity. Fifth, in this study, there was 
a high proportion of elderly patients. Among the elderly, 
there may have been a preference to avoid aggressive treat-
ments, including intubation, which could have inf luenced 
the results.23 Unfortunately, our study does not have in-
formation regarding this aspect. Sixth, the main results 
should be considered underpowered because this registry 
had a small number of hypothermic patients with infec-
tious disease. Furthermore, for this reason, we added only 
five covariates for adjustment and other confounding fac-
tors for inf luencing outcomes may exist. Finally, this study 
was purely observational in nature. While we made every 
effort to account for potential confounding factors, it is 
important to acknowledge the possibility of residual con-
founding when assessing the relationship between AH se-
verity and outcomes. The findings of this research merely 
underscore the potential link or connection between the 
hypothermia severity and in- hospital mortality.

CONCLUSION

In this study, hypothermia severity was not associated with 
mortality in patients with infectious diseases. While the 
presence of infections increased mortality, when compar-
ing based on the presence of infections, there was a tendency 
for higher mortality in the mild and moderate groups in pa-
tients with infections. However, no such trend was observed 
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in the severe group. Further prospective studies are required 
to confirm these findings.
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