
Introduction
Neonatal mortality rate is decreasing at a slower rate
compared with under-5 mortality. As a result, the
proportion of neonatal deaths among total childhood
mortality is increasing, and they now account for more
than 40% of under-5 mortality.1-3 This makes it clear that
the study of factors aggravating mortality rate in neonatal
population cannot be overstressed. Sepsis and other
infections are important causes of death in this age group
and collectively they account for approximately one-third
of the global burden of neonatal deaths.4

Patients of neonatal sepsis can present with normal,
raised or low temperature. Neonatal hypothermia is one
of the important factors contributing to neonatal
morbidity and mortality. The World Health Organisation
(WHO) has classified neonatal hypothermia in three
categories i.e. mild, moderate and severe hypothermia.5
Many studies have evaluated the incidence and outcome
of point of admission hypothermia among neonates
suffering from different diseases. But according to our
research, no study so far had evaluated the association
between temperature and mortality rate exclusively

among the cases of probable and culture-proven
neonatal sepsis. Our hypothesis was that among cases of
neonatal sepsis, hypothermia is associated with increased
mortality and increasing severity of hypothermia can
increase the mortality rate among such cases. To check
this hypothesis, we compared mortality rate in different
groups according to axillary temperature. This study was
planned to determine whether there was any association
between axillary temperature and mortality rate among
cases of neonatal sepsis.

Patients and Methods
This analytical study was conducted at Fazl-e-Omar
Hospital, Rabwah, Pakistan, from January to December
2013, and comprised all cases of culture-proven and
probable neonatal sepsis admitted in the neonatal
intensive-care unit (NICU) of the hospital. Neonatal
sepsis was defined as the case of a neonate presenting
with clinical signs and symptoms of neonatal sepsis
with isolation of pathogen from blood, cerebrospinal
fluid (CSF) or urine. Probable neonatal sepsis was
defined as the case with clinical signs and symptoms of
sepsis, without growth of any pathogen from blood, CSF
or urine, but with one or more of these criteria: 1) the
presence of leukocyte count above 30,000/cu mm, or
leukocyte count below 5,000/cu mm, or C-reactive
protein (CRP) >6ug/ml; 2) existence of predisposing
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Abstract
Objective: To ascertain the prevalence of hyperthermia and different categories of hypothermia among the cases
of probable and culture-proven neonatal sepsis, and to evaluate association of mortality rate with axillary
temperature at admission.
Methods: This analytical study was conducted at Fazl-e-Omar Hospital, Rabwah, Pakistan, from January to
December 2013, and comprised all cases of culture-proven and probable neonatal sepsis admitted in the neonatal
intensive-care unit of the hospital. Using World Health Organisation classification, cases were categorised according
to their temperature on admission, and outcome was recorded. SPSS 20 was used for data analysis.
Results: Of the 374 patients, 47(12.6%) died. Besides, 217(58%) cases had normal temperature, 49(13.1%) had
hyperthermia, 50(13.4%) had mild hypothermia, and 58(15.5%) had moderate hypothermia. Mortality rate was high
among cases with mild and moderate hypothermia i.e. 15(32.6%) and 15(33%), compared with the mortality rate in
cases with normal temperature i.e. 12(6.1%). Mortality rate among cases with hyperthermia was 5(11.6%). In early
onset cases, 33(16.2%) had mild and 45(22.1%) had moderate hypothermia. In late onset cases, 37(21.8%) had
hyperthermia.
Conclusion: Most cases with neonatal sepsis had normal temperature. Mild and moderate hypothermia were found
to be associated with higher mortality rate.
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factors i.e. maternal fever or foul-smelling liquors or
prolonged rupture of membranes (>18 hours) or
presence of gastric polymorphic leukocytes (5 or more
leukocytes/high power field). All patients from birth to
thirty days of age were included. Those cases of
neonatal sepsis with onset of disease at 72 hours of life
were categorised as early onset sepsis, and the cases
with onset of the disease at > 72 hours of life were
categorised as late onset sepsis. Patients with
congenital heart diseases, congenital anomalies,
hypoxic ischaemic encephalopathy, metabolic
disorders, and respiratory distress syndromes were
excluded. Blood samples of all the patients were
obtained for Full Blood Count (FBC) (Merck Madonic CA
620 analyser), CRP levels, (CRP latex reagent kit of
Spinreact and Merck) and blood cultures, at the time of
admission. Urine samples of all the patients were
obtained at the time of admission and sent for routine
examination and culture. Patients were assessed for
signs of meningeal irritation. Lumbar puncture was
performed in cases where signs of meningeal irritation
were found. CSF of these cases was sent for microscopic
examination, checking of protein and glucose levels,
gram staining and cultures. Stomach aspirate of those
patients who were admitted in the first 24 hours of life
were sent for microscopic examination.

Axillary temperature was recorded by using mercury
thermometer. Before the checking of the temperature it
was ensured that axilla was dry, and the thermometer was
put in the axilla and the arm was pressed against the side
of chest and that the bulb was in contact with the skin.
Thermometer was kept in this position for 3 minutes.
Hypothermia was defined according to WHO criterion, i.e.
body temperature below the normal range (36.5°C to
37.5°C). Hypothermia was sub-classified into three grades:
mild (36.0°C to 36 .5°C), moderate (32.0°C to35.9°C)[5],
and severe (<32.0°C) hypothermia. Temperature above
37.5°C was categorised as hyperthermia.

Name, date of admission, age, diagnosis, temperature,
category of temperature, white blood cell (WBC) count,
platelet count, granulocyte count, CRP levels, blood
culture reports, urine routine reports and culture reports,
and if applicable stomach aspirate and CSF reports, and

the outcome were recorded on a data form.

All the participants received appropriate antibiotics.
Double entry of the data was done by doctors incharge
and the statistician involved in this study. SPSS 20 was
used for data analysis.

Chi-square test was used to determine association
between categorical variables. P<0.05 was considered
significant. The normality for continuous variables was
determined using Shapiro-Wilk test.

Appropriate sample size was calculated by using WHO
sample size calculator. The sample size as calculated at the
prevalence of 32%,6 level of confidence 95% and required
precision of 5%. Approval was obtained from the
institutional ethics committee.

Results
Of the 374 patients, 170(45.5%) were diagnosed as cases
of probable sepsis and 204(54.5%) as those of cultural
proven sepsis. Early onset sepsis was present in
204(54.5%) cases and late onset sepsis in 170(45.5%).
Moreover, 284(75.9%) patients were discharged,
43(11.5%) left against medical advice, and 47(12.6%) died.
The median axillary temperature was 36.66ºC (inter-
quartile range [IQR]: 0.77). Minimum and maximum
axillary temperatures were 34.4ºC and 40ºC respectively.
Besides, 217(58%) cases had normal temperature,
49(13.1%) had hyperthermia, 50(13.4%) had mild
hypothermia and 58(15.5%) had moderate hypothermia.
There was no case of severe hypothermia.

In early onset cases, hyperthermia was found in 12(5.8%)
cases, 114(55.9%) had normal temperature, whereas
33(16.2%) had mild and 45 (22.1%) had moderate
hypothermia. In late onset cases, 37(21.8%) had
hyperthermia, 103(60.6%) had normal temperature, while
17(10.0%) had mild and 13(7.6%) had moderate
hypothermia (p=0.0001) (Table-1).

Of the 43(11.5%) hypothermia, 197(52.67%) normal
temperature, 46(12.3%) mild hypothermia and
45(12.03%) moderate hypothermia cases assessed for
mortality rate, 5(11.6%), 12(6.1%), 15(32.6%) and 15(33%)
died (p<0.0001). Patients who left against medical advice

Table-1: Status of temperature in early and late onset sepsis.

Timing of Onset of Sepsis Hyperthermia Normal Mild Hypothermia Moderate Hypothermia Total

Early onset 12 (5.8) 114(55.9) 33(16.2%) 45 (22.1%) 204
Late onset 37(21.8%) 103(60.6) 17(10.0%) 13(7.6%) 170
Total 49 217 50 58 374

P<0.0001.



were not included in this comparison. (Table-2).

Discussion
Studies, conducted both in hospitals and community,
show that hypothermia is a common neonatal problem.
Various community-based studies have shown that the
prevalence of hypothermia varies from 11% to 92.3%
among neonates in different countries.6,7 Similarly
different hospital-based studies showed that
hypothermia was present in 32% to 85% of cases
admitted with different diseases.8,9

The above mentioned studies included patients with
different diagnoses. Parameters of our study included
only cases of neonatal sepsis. It showed that 28.9% of the
patients had hypothermia on admission. Hyperthermia
was relatively less common i.e. 13.1%. As mentioned
above, different studies show widely different prevalence
rates of neonatal hypothermia. The reason for this can be
that different factors like age, weight, gestational age,
feeding, place of birth, early bathing, Appearance, Pulse,
Grimace, Activity, Respiration (APGAR) scores, season,
ambient temperature, and maternal temperature can
alter the prevalence of hypothermia in neonates.10-18

Hypothermia is associated with increased risk of mortality
and morbidity in neonates and children suffering from
different diseases.19-25 A study by Mathur NB et al.
evaluated WHO classification of hypothermia as a
predictor of fatality. This study showed that mortality was
39.3% in mildly hypothermic babies, 51.6% in moderately
hypothermic babies and 80% in severely hypothermic
babies. Besides, that study included neonates suffering
from different diseases.22 In contrast, our study showed
that though the patients with hypothermia had higher
mortality rate as compared to patients with normal
temperature, there was no significant difference between
mortality rates of babies suffering from mild and
moderate hypothermia.

As hypothermia is a common neonatal problem and is
associated with increased mortality,19-25 it is essential to
know its clinical manifestations and complications. Health

workers should be well versed with the management of
neonates suffering from low temperatures. Infants
suffering from hypothermia may become irritable but
more often are lethargic with reduced movements, and
feeding is reduced and may vomit after feeding. They will
feel cold when touched, often described as clammy or
with a feel like cold dough. The skin may actually become
bright red, because the oxygen bound to haemoglobin
fails to dissociate, which may make them look healthier
while they are hypoxic. Both the respiratory rate and the
heart rate decreases as body temperature falls. In critical
cases scleraema can appear. If hypothermia continues, it
can result in metabolic acidosis. Hypoglycaemia occurs
more commonly in those infants with hypothermia as
compared with neonates with normal temperature.
Hypothermia is associated with dysfunction of different
organs, including acute renal failure and may lead to
coagulopathy.16,22-24

Treatment should focus on gradual warming. The infant's
oxygen saturation should be monitored and
supplemental oxygen should be given whenever
required. Moreover, blood glucose levels and arterial
blood gasses should be monitored and treated as
indicated. Oral feeding is recommended to be stopped
and intravenous fluids are given until the patient's
temperature is close to normal.10,16

Keeping in view the serious consequences of
hypothermia, it is necessary to prevent this complication.
Temperature management is one of the most important
components of management in neonatal intensive care
units (ICUs) and delivery rooms. The greatest risk of
hypothermia occurs in the initial few minutes after birth
when the heat losses caused by evaporation, convection,
or radiation can be very high. Without precautions, the
body temperature can rapidly drop by 2°C to 3°C in just a
few minutes. Despite WHO recommendations that the
delivery site should be warmed to 25°C, the temperature
of many well-equipped hospital delivery and operation
rooms is still managed for the comfort of the adults, and
thus is kept several degrees lower than the recommended
level. The use of heating devices, such as a radiant warmer
or additional heat lamps, is helpful, especially in reducing
conductive heat loss, but do little to diminish heat loss by
other routes.16-18 Healthy term newborns should be
quickly dried after birth. They should then be placed in a
place that can readily and effectively be kept warm. This
can include a pre-heated radiant warmer, or incubator,
but an even better choice following vaginal birth is to
quickly place the neonate on his or her mother's chest
and cover them both with a light blanket. Skin-to-skin
contact will warm the infant quickly,9 and provide a
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Table-2: Mortality rate among different groups according to skin temperature.

Temperature Total Expired

Hyperthermia 43 5(11.6%)
Normal 197 12(6.1%)
Mild Hypothermia 46 15(32.6%)
Moderate Hypothermia 45 15(33%)
Severe Hypothermia 0 0

P<0.0001.
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neutral thermal environment, and will promote bonding
and early breast feeding. This is effective in premature
newborns as well.22,24

Conclusion
Most cases of culture-proven and probable neonatal
sepsis had normal axillary temperature. Hypothermia was
found to be more common as compared with
hyperthermia. Both mild and moderate hypothermia
were found associated with mortality. Early onset
neonatal sepsis was associated with hypothermia.

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None.

References
1. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I, Bassani DG, et

al. Global, regional, and national causes of child mortality in 2008:
a systematic analysis. Lancet 2010;375:1969-87.

2. Oestergaard MZ, Inoue M, Yoshida S, Mahanani WR, Gore FM,
Cousens S, et al. Neonatal mortality levels for 193 countries in
2009 with trends since 1990: a systematic analysis of progress,
projections, and priorities.PLoS Med 2011; 8:e1001080.

3. Rajaratnam JK, Marcus JR, Flaxman AD, Wang H, Levin-Rector A,
Dwyer L, et al.: Neonatal, postneonatal, childhood, and under-5
mortality for 187 countries, 1970-2010: a systematic analysis of
progress towards Millennium Development Goal Lancet 2010;
375:1988-2008.

4. Lawn JE, Wilczynska-Ketende K, Cousens SN. Estimating the
causes of 4 million neonatal deaths in the year 2000. Int J
Epidemiol. 2006;35:706-18.

5. World Health Organization . Thermal protection of the newborn: A
practical guide. Geneva: World Health Organization; 1997. Report
No. WHO/RHT/MSM/97.2.

6. da MotaSilveira SM, Goncalves de Mello MJ, de Arruda Vidal S, de
Frias PG, Cattaneo A. Hypothermiaon admission: a risk factor for
death in newborns referred to the Pernambuco Institute of
Mother and Child Health. J Trop Pediatr 2003; 49:115-20 .

7. Mullany LC, Katz J, Khatry SK, Leclerq SC, Darmstadt GL, Tielsch JM.
Incidence and seasonality of hypothermia among newborns in
southern Nepal. Arch Pediatr Adolesc Med 2010; 164:71-7.

8. Kumar R, Aggarwal AK. Body temperatures of home delivered
newborns in north India. Trop Doct 1998, 28:134-6.

9. Johanson RB, Spencer SA, Rolfe P, Jones P, Malla DS. Effect of post-
delivery care on neonatal body temperature. ActaPaediatr 1992;
81:859-63.

10. Ogunlesi TA, Ogunfowora OB, Adekanmbi FA, Fetuga BM,

Olanrewaju DM. Point-of-admission hypothermia among high-
risk Nigerian newborns. BMC Pediatr 2008; 8:40.

11. Ogunlesi TA, Ogunfowora OB, Ogundeyi MM. Prevalence and risk
factors for hypothermia on admission in Nigerian babies < 72 h of
age. J Perinat Med 2009, 37:180-4.

12. Orimadegun AE, Akinbami FO, Tongo OO, Okereke JO.
Comparison of neonates born outside and inside hospitals in a
children emergency unit, southwest of Nigeria. Pediatr Emerg
Care 2008; 24:354- 8.

13. Bergstrom A, Byaruhanga R, Okong P. The impact of newborn
bathing on the prevalence of neonatal hypothermia in Uganda: a
randomized, controlled trial. ActaPaediatr 2005; 94:1462-7.

14. Zayeri F, Kazemnejad A, Ganjali M, Babaei G, Khanafshar N, Nayeri
F. Hypothermia in Iranian newborns. Incidence, risk factors and
related complications. Saudi Med J 2005; 26:1367-71.

15. Zayeri F, Kazemnejad A, Ganjali M, Babaei G, Nayeri F. Incidence
and risk factors of neonatal hypothermia at referral hospitals in
Tehran, Islamic Republic of Iran. East Mediterr Health J 2007;
13:1308-18.

16. Li MX, Sun G, Neubauer H. Change in the body temperature of
healthy term infant over the first 72 hours of life. J Zhejiang
UnivSci 2004; 5:486-93.

17. Bang AT, Reddy HM, Baitule SB, Deshmukh MD, Bang RA. The
incidence of morbidities in a cohort of neonates in rural
Gadchiroli, India: seasonal and temporal variation and a
hypothesis about prevention. J Perinatol 2005; 25(Suppl 1):S18-
28.

18. Mullany LC, Katz J, Khatry SK, Leclerq SC, Darmstadt GL, Tielsch JM.
Neonatal hypothermia and associated risk factors among
newborns of southern Nepal. BMC Med 2010; 8:43.

19. Bang AT, Reddy HM, Bang RA, DeshmukhMD. Why do neonates
die in rural Gadchiroli, India? (Part II): estimating
populationattributable risks and contribution of multiple
morbidities for identifying a strategy to prevent deaths. JPerinatol.
2005 ;25Suppl 1:S35-43.

20. Roy SK, Buis M, Weersma R, Khatun W, Chowdhury S, Begum A, et
al. Risk factors of mortality in severely-malnourished children
hospitalized with diarrhoea. J Health Popul Nutr. 2011;29:229-35.

21. Laptook AR, Salhab W, Bhaskar B. Neonatal Research Network.
Admission temperature of low birth weight infants: predictors
and associated morbidities. Pediatrics. 2007;119(3).

22. Mathur NB, Krishnamurthy S, Mishra TK. Evaluation of WHO
classification of hypothermia in sick extramural neonates as
predictor of fatality. J Trop Pediatr. 2005 ;51:341-5.

23. Manji KP, Massawe AW, Mgone JM. Birthweight and neonatal
outcome at the Muhimbili Medical Centre, Dar es Salaam,
Tanzania. East Afr Med J. 1998;75:382-7.

24. Sofer S, Benkovich E. Severe infantile hypothermia: short- and
long-term outcome. Intensive Care Med. 2000;26:88-92.

25. Buch NA, Ahmad SM, Ali SW, Hassan HM. An epidemiological
study of neonatal necrotizing enterocolitis. Saudi Med J.
2001;22:231-7.


