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Supplement 3: Summary of the studies included in the systematic review (n = 5)

Authors

Study design,
sample, control
and experimental
groups, type of

Objective (control
and experimental

Temperature parameter
(average), place of
measurement, blood
assessments, time of

(year) Title anaesthesia treatment) collection Main results
Cavallini Effects of mild * randomised To evaluate Pre-operative: Pre-operative temperature in both groups
etal! hypothermia on clinical trial the effects of - control group 36.0 °C did not differ significantly. At the end of the
(2005) blood coagulation Ve coagulation and . o procedure, the control group had a lower core
in patients n-7e the use of warming * experimental group 361 °C temperature (34.0+1.0 °C) than the experimental
undergoing * general methods during End of procedure: group (36.6:0.6 °C). The two groups showed
elective plastic anaesthesia plastic surgery = control group 34.0 °C no differences in PT and plasma fibrinogen
surgery lasting more than - experimental group 36.0 °C concentrations.
two hours. Temperature measurement site: Pat]ents in the control group had a longer
The control group tympanic membrane activated thromboplastin time (36.8-3.5 s)
received passive ymp ’ compared to those kept normothermic
heating with Temperature was measured (34.0-2.9 s). Maintaining intra-operative
cotton sheets and when blood samples were normothermia allows patients to maintain normal
sterile fields. The collected. coagulation function, reducing complications.
experimental group Blood assessments were The control group had a significantly higher APTT
received active coagulation activity, PT, and longer bleeding time than normothermic
heating with fluid APTT, ACT, plasma fibrinogen patients. Bleeding time is a useful test for
heating. concentration. diagnosing haemostatic disorders, guiding
Samples were collected one therapy and warning of bleeding complications
hour before anaesthesia during and after surgery. Bleeding time is related
induction and at the end of to reduced platelet aggregation function.
surgery.
Luo et al’ | Beneficial effect » randomised To investigate the The patient’s body temperature No significant differences were observed
(2020) of fluid warming clinical trial effectiveness of was recorded during the pre-, in demographic and clinical characteristics
in elderly patients . n=108 fluid warming in intra- and post-operative between the groups (p > 0.05). Post-operative
with bladder elderly patients periods. During the intra- complications included chills, pneumonia,
cancer undergoing * general ) with bladder cancer operative period, body pulmonary embolism, urinary fistula and
da Vinci robotic anaesthesia undergoing robotic temperature was higher in the intestinal obstruction. All data were compared,
assisted laparoscopic radical experimental group than in and significant differences in pre-operative
laparoscopic cystectomy. the control group. Six hours fibrinogen, white blood cells, total bilirubin,
radical cystectomy Participants were after the start of surgery, intra-operative lactose and post-operative TT
randomly divided the temperature dropped to were detected between the control and warm-up
into a warm-up 34.9°C in the control group groups. TT was the only factor that was altered
group (n =53)and a and remained at 36.1°C in the between the groups, with the warming group
control group (n=55). experimental group. having a lower TT than the control group. The
Blood assessments were PT, Warming group had a hlgher pOSt'OperatiVe
APTT, TT, fibrinogen, white PLT than the control group, as well as a shorter
blood cells, platelets, total TT than the control group, which suggests the
bilirubin, pH, glucose and possibility that warming fluids improve post-
lactose. operative coagulation function. Patients in the
The samples were collected experimental group (who received warmed fluids)
during the perioperative period had shorter hospital stays than those in the
(exact times not specified). control group.
Pu et al’ Warming with + randomised To analyse Core body temperature was Skin heating with a lower-body heating system
(2014) an underbody clinical trial the feasibility measured before anaesthesia, is a viable and effective method for preventing
warming .« n=110 and efficacy/ immediately after anaesthesia, hypothermia during laparoscopic gastrointestinal
system reduces effectiveness of immediately after the start surgery. During the intra-operative period,
intra-operative * general ) intra-operative of the operation and every when evaluating the effectiveness of active skin
hypothermia anaesthesia cutaneous warming | ten minutes until the end of heating on the coagulation index and shivering,
in patients therapy with a anaesthesia. Measurements significant differences were observed between
undergoing lower-body warming were performed using a the groups in terms of the coagulation function
laparoscopic system, heated nasopharyngeal thermometer. 30-60 minutes after the start of surgery and
gastrointestinal forced air system The room temperature ranged at the end of surgery. PT, APTT and TT were
surgery: A (thermal blanket), between 22°C and 24°C. unaltered from the start of anaesthesia to
randomised during laparoscopic The blood assessments were the start of the operation. Anaesthesia and
controlled study gastrointestinal PT, APTT, TT and haemoglobin. operating time increased, although no significant
surgery. PT, APTT and TT were measured changes were observed in PT, activated partial
This study included at the start of anaesthesia PT, thromboplastin time or TT between the
and analysed 55 induction, at the start of the groups. A change in intra-operative coagulation
patients in the operation, 30-60 minutes after | Was observed, as evidenced by intra-operative
control and 55 the start of surgery and at the bleeding between the two groups. Reduced
patients in the end of surgery. Haemoglobin intra-operative bleeding was observed after
intervention group. levels were measured pre- hypothermia prevention in the intervention group
operatively and on post- compared with that in the control group.
operative day 1.
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Study design,
sample, control
and experimental

Objective (control

Temperature parameter
(average), place of
measurement, blood

Authors groups, type of and experimental assessments, time of
(year) Title anaesthesia treatment) collection Main results
Schmied Mild hypothermia » randomised To test the The patient’s core temperature The primary results of the study revealed
etal’ increases clinical trial hypothesis that was monitored in the tympanic that patients with hypothermia experienced
(1996) blood loss and . n=60 mild hypothermia region, with measurements significantly greater intra-operative and post-
transfusion increases blood loss obtained every 20 minutes operative blood loss: 2.2 (0.5) Lvs. 1.7 (0.3) L
requirements * general ) and the need for during surgery and every 30 (p < 0.001). Of the 30 patients, seven required
during total hip anaesthesia transfusions during minutes post-operatively 8 units of red blood cells, whereas only one
arthroplasty hip arthroplasty. for two hours. The room normothermic patient required 1 unit of blood.
Participants temperature was kept at 21°C. A typical drop in core temperature in patients
were assigned The blood assessments were undergoing hip arthroplasty increased blood loss
to two groups — haemoglobin, PT, TT, APTT, by approximately 500 mL. Therefore, maintaining
normothermia fibrinogen, antithrombin normothermia during the intra-operative period
(core temperature concentration, p[ate[ets and reduces blood loss and the need for transfusions
maintained near haematocrit. Samples to assess | in patients undergoing total hip arthroplasty.
36-5°C) or mild haemoglobin, PT, TT, fibrinogen, | Intra-operative core temperature was
hypothermia (core antithrombin concentration approximately 1.5 °C higher in patients with extra
temperature allowed | and platelets were collected warming. Of these, the final core temperature
to decrease to about | pre-operatively, immediately exceeded 36 °Cin all but one patient. Among the
35°Q). after surgery and on post- unwarmed patients, all but two patients had final
operative day 1. Samples to core temperatures below 36 °C. Two hours after
determine the haematocrit surgery, the temperature remained significantly
were collected at 30-minute lower in the unwarmed patients.
intervals during surgery. Blood partial thromboplastin times, fibrinogen
and antithrombin were normal and similar pre-
operatively in both groups, with no significant
changes observed during the study. PT decreased
from 94% (n=17) pre-operatively to 65% (n=10)
immediately after surgery, remaining at 67%
(n=9) the following morning. Platelet counts
decreased from 244 000/l pre-operatively to
195 000/ L post-operatively and 162 000/uL the
following morning. Patients with hypothermia
experienced significantly greater blood loss.
Although haemoglobin concentrations at baseline
were similar, they were slightly lower in patients
with hypothermia on post-operative day 1, with
significantly larger differences observed between
the groups.
Zheng et Preventive « case control study To investigate the Temperature was measured Identified as risk factors for hypothermia in
al.” (2020) | intervention for . n=128 factors that lead every 15 minutes during patients undergoing thoracic surgery were age
hypothermia to hypothermia in the operation using a >60 years, operating time >two hours, intra-
in patients * type of ) patients undergoing nasopharyngeal thermometer. operative infusion volume >2000 mL, open
undergoing anaesthesia thoracic surgery. A Operating room temperature operation, operating room temperature <24 °C
thoracic unclear total of 128 patients ranged between 24°C and 26°C. | and rinse solution volume >2000 mL. Based on
surgery reduces undergoing thoracic Blood assessments were PT, these risk factors, targeted measures to prevent
complications surgery at a single APTT and fibrinogen. The study hypothermia, using warming methods, could elicit
hospital participated does not mention when the better therapeutic effects and greater patient
in the study. The laboratory tests were taken. satisfaction than routine prevention.
control group Compared with the control group, PT and APTT
(n=5§) received' were higher, while fibrinogen was lower in the
routine preventive case group (p<0.05).
approaches, and Targeted preventive measures for hypothermia
those in the case based on identified risk factors demonstrate
group (n=70) ) better preventive effects and higher patient
received preventive satisfaction than routine preventive measures.
measures aimed
at controlling risk
factors associated
with hypothermia.

PT = prothrombin time, APTT = activated partial thromboplastin time, ACT = activated clotting time, TT = thrombin time, PLT = platelet count
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Critical appraisal of included studies

Supplement 4

Table 1: Critical appraisal of randomised controlled trials using JBl appraisal tool for randomised

controlled trials
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Table 2: Critical appraisal of case control studies using JBI case control study checklist

Q1: Were the groups comparable except for the presence of disease
in the cases or the absence of disease in the controls?

Q3: Were the same criteria used to identify the cases and controls?

Q2: Are the cases and controls appropriately matched?

Q7: Were strategies for addressing the confounding factors stated?
manner for cases and controls?

Q5: Was the exposure measured in the same manner for both cases
Q8: Were the results assessed in a standardised, valid and reliable
Q9: Was the exposure period sufficiently long to be meaningful?

Q4: Was exposure measured in a standardised, valid and
Q10: Was the appropriate statistical analysis used?

Q6: Were the confounding factors identified?

o
()
c o
c “w
£ S
) s
= S
@ &
Study Score
Zheng et al.® Y Y Y Y \ U Y Y Y Y 9/10
Percentage 100 100 100 100 100 0 100 100 100 100
Y =yes, N = no, U = unclear, N/A = not applicable
References
1. Cavallini M, Preis FWB, Casati A. Effects of 4. Schmied H, Kurz A, Sessler DI, Kozek S,
mild hypothermia on blood coagulation Reiter A. Mild hypothermia increases blood
in patients undergoing elective plastic loss and transfusion requirements during
surgery [Internet]. Plast Reconstr Surg. total hip arthroplasty [Internet]. Lancet.
2005[cited 2025 May 13];116(1):316-21. DOI: 1996[cited 2025 May 13];347(8997):289-92.
10.1097/01.prs.0000170798.45679.7a DOI: 10.1016/s0140-6736(96)90466-3
2. Luo}J, Zhou L, Lin S, Yan W, Huang L, Liang S. . Zheng P,Ye D, Yin X, Yin L, Zhong Y,
Beneficial effect of fluid warming in elderly Gong R. Preventive intervention for
patients with bladder cancer undergoing hypothermia in patients undergoing
Da Vinci robotic-assisted laparoscopic thoracic surgery reduces complications
radical cystectomy [Internet]. Clinics (Sao [Internet]. IntJ Clin Exp Med. 2020[cited
Paulo). 2020[cited 2025 May 13];75:21639. 2025 May 13];13(12):9664-72. Available from:
DOI: 10.6061/clinics/2020/e1639 https://e-century.us/files/ijcem/13/12/
3. PuY,CenG,Sun ), Gong]J, Zhang Y, Zhang ijcem0118203.pdf
M et al. Warming with an underbody
warming system reduces intraoperative
hypothermia in patients undergoing
laparoscopic gastrointestinal surgery:
A randomized controlled study
[Internet]. Int) Nurs Stud. 2014[cited
2025 May 13]:51(2):181-9. DOI: 10.1016/j.
ijnurstu.2013.05.013
s-12 Journal of Perioperative Nursing Volume 38 Number 3 Spring 2025 journal.acorn.org.au



https://e-century.us/files/ijcem/13/12/ijcem0118203.pdf
https://e-century.us/files/ijcem/13/12/ijcem0118203.pdf

