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ABSTRACT

Objective: To assess renal function in patients at the time of arrival accident & emergency of a tertiary care
hospital.

Study Design: Retrospective observational study.

Place and Duration of Study: Tertiary care hospital, Karachi-Pakistan, from Oct 2015 to Oct 2018.

Methodology: All patients with major injuries (New Injury Severity Score NISS >16) were included in the study
to assess kidney function by calculating their estimated glomerular filtration rate (eGFR) using serum creatinine.
Correlation was calculated between eGFR and other variables which were pulse, mean arterial pressure, tempera-
ture and haemoglobin.

Results: Seventy five patients were brought to accident and emergency. Fourteen (18.66%) were brought in dead.
There were 44 (58.6%) gunshot wounds, 14 (18.6%) blast injuries and 17 (22.6%) accidents. Twenty six (34.66 %)
were included in the study, with NISS >16. All patients were male with mean age 29.73 £ 5.08. Twenty (77%)
patients were fluid resuscitated in pre-hospital setting whereas 6 (23%) were not. Statistically significant
correlations were found among eGFR and pulse rate, body temperature, mean arterial pressure, hemoglobin and
NISS. Six out of 26 patients not resuscitated in pre-hospital setting had a median eGFR of 53.5, as compared to
median eGFR of 70 in 20 patients who were resuscitated before evacuation in the field medical units.

Conclusion: Fluid resuscitation in the field lowers the possibility of renal dysfunction.
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INTRODUCTION

Kidneys play a pivotal role of excretion in
our body. In addition, it has been learnt rather
recently that they have many endocrine functions
as well making it one of the vital organs main-
taining life. There are many tests to estimate the
kidney functions but the most reliable is calcu-
lating glomerular filtration rate (GFR). However,
it is a cumbersome process so it is evaluated by
a formula to give estimated GFR (eGFR) which is
reliable when age of patient is known!. Military
soldiers are subject to harsh and rugged terrain
throughout their service. There are no published
reports of early estimates of renal dysfunction
of combat soldiers evacuated from combat area
in our country. Those who are affected, develop
morbidity hence resulting in loss of useful
manpower. There are many hazards to military
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deployment even before combat, like dealing
with dangerous ammunition, environmental ext-
remes, physical stresses, remote locations from
medical and civic services, genetic lack of physio-
logical reserve in deployed environment, medical
evacuation issues?3. These are compounded by
dehydration during operations. Therefore we not
only require fit individuals with optimal phy-
siological reserve but they need to have optimal
medical support in combat, so as to re-engage
them in an appropriate job as a useful soldier
after they recover from trauma, depending on
the disability. This course is significant because
of high cost incurred in making and maintaining
the personnel. Morbidity and mortality of a sol-
dier in combat depends on many variables and
one of them is renal function. A study done in
Afghanistan showed that patients who suffered
from Acute Kidney Injury due to combat related
trauma have high mortality. One study measu-
red eGFR in trauma victims to assess renal
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function in the Emergency Department of field
hospitals in Iraq and Afghanistan®. Another study
of 751 multiple trauma victims¢, did not have
early estimates of renal function but did report
that the probability of survival was less than
0.1 if peak serum creatinine exceeded 354 mM/1
(eGFR <20 ml/min/1.73m? for a 25 year male
Caucasian) any time in the post-traumatic period.
Therefore it was decided to study the correlation
between eGFR and other clinical and laboratory
variables in our soldiers evacuated from combat
area at the time of arrival in A & E department.
We wanted to know the significance of fluid re-
suscitation in pre hospital setting. eGFR calcu-
lation though, is not directly part of acute kidney
injury (AKI) but mGFR (measured Glomerular
Filtration Rate) is more accurate. This variable
(eGFR) was selected due to lack of accurate re-
cord availability, as per AKI definition”. The most
common shock inflicted upon soldiers is hypo-
volemia secondary to blood loss. Haemorrhagic
shock, especially grade III and IV, reduces opti-
mal blood pressure which leads to reduction
in peripheral oxygen delivery to vital organs re-
sulting in cascade of detrimental effects of which
one can be Acute Kidney Injury. This reduction in
glomerular filtration in turn definitely harbors
widespread adverse effects. Therefore reduction
in renal function could be related to changes in
vital signs. If this correlation is ascertained then it
would help the primary trauma physicians (regi-
mental medical officers) in active combat to pre-
dict the fall in glomerular filtration rate and can
respond optimally which would help improve
the overall outcome.

METHODOLOGY

Accidental injuries were evacuated to Acci-
dent and Emergency (A & E) of a tertiary care
Combined Military Hospital, from October 2015
to October 2018. This was simple observational
study of prospective analysis of retrospectively
collected data. The required data was retrieved
from clinical notes of patients from the statistics
department of Combined Military Hospital thro-
ugh non-probability consecutive sampling tech-
nique. Sample size was calculated by using WHO
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online calculator keeping confidence level = 95%
and confidence interval = 19.22 and population
size of 10000. Prior approval from ethics commi-
ttee of hospital was taken. Patients with New
Injury Severity Score (NISS) 216 were included in
the study. The NISS or ISS is an objective method
of assessing the severity of trauma and is based
on a scoring system where body is divided into
six parts and injury to each part is graded from
minor to non-survivable. A cumulative score of
>16 is graded as severe injury or polytraumas.
All trauma victims with NISS >16 were excluded.
Primary survey of patients was carried out by
trauma team. Clinical and laboratory data for
the study was collected by a doctors at A & E.
Clinical variables noted were pulse, mean arterial
blood pressure, temperature at time of arrival at
hospital and laboratory variables were serum
creatinine, estimated glomerular filtration rate
(eGFR) and haemoglobin. It is pertinent to men-
tion here that the only the initial laboratory find-
ings were noted. All the data was collected in
a designated proforma. eGFR which is estimated
GFR and is mathematically derived entity based
on a patient’s serum creatinine level, age, sex and
race. This is calculated by the laboratory analy-
zing the blood sample and reported along with
the serum creatinine result. CKD-Epi equation
(Chronic Kidney Disease Epidemiology) is a reco-
gnized and well validated formula to calculate
eGFR even for Asian population®10. We calcula-
ted eGFR by the abbreviated CKD-Epi equation =
141 x min (Scr/x,1) o x max (Scr/x,1) -1.209x0.993
age x 1.018 if female x 1.159 if black. We used
online calculator to evaluate the eGFR. Blood
pressure was converted to mean arterial pressure
by formula, Mean Arterial Pressure (MAP) =1/3
(systolic-diastolic pressure) + dias-tolic pressure).
As the variables did not follow a normal Gaus-
sian curve so, medians along with ranges of all
variables was recorded except age for which
mean was used with standard deviation. Corre-
lation co-efficient was calculated with Spearman
correlation co-efficient using SPSS version 21. p-
value of <0.05 was taken as significant keeping
confidence interval of 95%.

1772



Correlation of Trauma to Renal Function

RESULTS

Seventy five patients were brought to Acci-
dent & Emergency. Fourteen (18.66%) patients
were brought in dead. There were 44 (58.6%)
gunshot wounds, 14 (18.66%) blast injuries and 17
(22.66%) accidents post ambush attack as shown
in fig-1. The involvement according to body
region is shown in fig-2. Twenty six (34.66%)
patients were included in the study, with NISS
>16. All patients were male and the mean age
was 29.73 + 5.08. Out of 26 patients included in
study 20 (77%) patients were fluid resuscitated in
pre-hospital setting. Six (23%) patients were not
resuscitated in field either due to lack of medical
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Figure-1: Mechanism of injury for 75 patients.

40
34 W Head & Neck/ Cervical Spine
M Face

30 A
B Chest/Thoracic spine

B Abdomen/Lumbar spine
20 A B Extremities/Pelvic girdle

M External

10 4

o -

Figure-2: Body regions involved according to Injury
Severitv Score for 75 patients.

services or rapid evacuation or may not have
had an opportunity to reach to a nearest medical
facility. For fluid resuscitation, Ringer’s lactate
was used in 12 (60%) patients, isotonic saline in 4
(20%) patients and blood in 4 (20%) patients. The
medians and ranges of eGFR, pulse, mean arterial
pressure, Haemoglobin, temperature and NISS is
shown in table-I. Statistically significant correla-
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tions were found among eGFR and pulse rate,
correlation co-efficient = -0.680 (p-value <0.01),
eGFR and mean arterial pressure, correlation co-
efficient = 0.698 (p-value <0.01), eGFR and Hae-
moglobin, correlation co-efficient = 0.702 (p-value
<0.01), eGFR and temperature, correlation co-
efficient = 0.643 (p-value <0.01), eGFR and NISS,
correlation co-efficient = -0.823 (p-value <0.01). 6
out of 26 patients not fluid resuscitated in pre-
hospital setting had a median eGFR of 53.50
ml/min/1.73m?, as compared to median eGFR
of 70 ml/min/1.73m?2 in 20 patients who were
administered fluid resuscitation before evacua-
tion to CMH Malir, in the field medical units.

Table-I: Median values and ranges of variables.

Variable Median Interquartile
Range
eGFR (ml/min/1.73m?) 70 19
Pulse (beats/min) 90 13
Mean Arterial Pressure 87 10
(mmHg)
Temperature (celsius) 98 1
Hemoglobin (g/dl) 12 5.2
New Injury Severity 18 5
Score
eGFR, estimated glomerular filtration rate
DISCUSSION

The exclusion of renal diseases in addition
to other sickness is mandatory because adverse
environment reduces renal reserve to a critical
level, thus increasing susceptibility to trauma
and infection. Water deprivation compounds the
problem. Renal dysfunction potentially compro-
mises not only the patient but also his comrades
through reduced staffing and difficulty to exe-
cute the operation. They may become less res-
ponsible for the safety of weapons system. On
border locations, need for evacuation may put
aircraft or vehicles and their crew with medical
attendants at unnecessary risk!12. Since world-
wide pre-hospital care has improved tremen-
dously, the level of renal function on arrival in
the Emergency Department has improved as
well3, All of the available clinical evidence as
observed in our study suggests that any serious
reduction in the rate of oxygen delivery to the
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kidney or impaired oxygen utilization by the
kidney results in deteriorating function mani-
festing as a falling glomerular filtration rate. The
results in our study, though comprising only 26
patients are comparable to a foreign studies*!4.
The foreign study was based on field hospitals in
Iraq and Iran from 2005 to 2009. They retrospec-
tively studied record of 287 military casualties
with NISS >16. Statistically significant corre-
lations were found among eGFR and pulse rate
(r=—0.3, p= 0.0002), body temperature (r=0.24,
p=0.01) and mean arterial pressure (r=0.2, p=0.02).
The eGFR were better in those patients who had
received pre hospital care in the forward field
areas than those who did not. Optimal oxygen
delivery is based on minimum 90mm Hg systolic
and 60mm Hg of diastolic blood pressure. Rapid
pulse (usually more than 100 bpm) indicates
shock which reduces perfusion of organs. These
were 2 important variables in our study. There-
fore they were correlated with eGFR. At the same
time, temperature also showed positive correla-
tion which clearly indicates that hypothermia
increases mortality’>. Hypothermia induces coa-
gulopathy, acidosis and cardiovascular, neurolo-
gical, renal and hematologic effects; all contribute
to increased morbidity and mortality!617. There-
fore it’s not only the maintenance of blood pre-
ssure but temperature as well, in the pre hospital
setting. This problem was identified in Iraq
war in 2004 and beneficial remedial action was
undertaken with a reduction in the frequency
of hypothermia from 7% to 1%18. The correlation
with haemoglobin also reflected positively, indi-
cating adequate perfusion is related to optimal
haemoglobin concentration. There was also a sta-
tistically significant positive correlation between
NISS and eGFR in our study which was not noted
in previous researches? As the severity of injury
is increased there is proportionate loss of blood
thus causing hypovolemia and there is subseq-
uent strain on kidneys.

LIMITATION OF STUDY

This study has a limitation of the number of
patients (N=26) which would be better explained
if the study is conducted prospectively in a big-
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ger tertiary care hospital with high flow of trau-
ma victims. In addition, the baseline pre-trauma
creatinine and GFR of the patients were not
known. However, our results does guide us on an
important issue, pre-hospital resuscitation impro-
ves organ perfusion and reduces morbidity and
mortality.

ACKNOWLEDGEMENTS

We are especially indebted to Dr Qasim
Zaheer and Dr Umair Ahmed for the help and
support. Moreover, the pathology department
also assisted in providing prompt results of
various laboratory parameters.

CONCLUSION

eGFR is good indicator of renal function. It
has negative correlation with pulse and positive
correlation with blood pressure, temperature
and haemoglobin values. Thus tachycardia, low
mean arterial pressure, hypothermia and reduced
haemoglobin are indicators of reduced organ
perfusion and herald renal dysfunction. There-
fore pre-hospital fluid resuscitation before eva-
cuation markedly reduces the chance of renal
dysfunction.
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