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ABSTRACT

Background: There is an alarming rate of morbidity and mortality observed in the trauma victims who suffer spinal
cord injuries (SCI). Such patients are admitted immediately and stay for longer periods of time and thus are at risk of
acquiring nosocomial infections.

Aims: The aim of this study is to analyze the primary cause of mortality in SCI patients.

Design: Retrospective study.

Materials and Methods: We conducted a retrospective 4 year analysis of the postmortem data of 341 patients who
died after sustaining SCI at a tertiary care apex trauma center of India. Epidemiological data of patients including the
type of trauma, duration of hospital stay, cause of death and microbiological data were recorded.

Results: On autopsy, out of 341 patients, the main cause of death in the SCI patients was ascertained to be
infection/septicemia in 180 (52.7%) patients, the rest 161 (47.2%) died due to severe primary injury. Respiratory tract
infections (36.4%) were predominant followed by urinary tract infections (32.2%), blood stream infections (22.2%),
wound infections (7.1%) and meningitis reported in only 5 (2.1%) cases. Acinetobacter sp (40%) was the
predominant organism isolated, followed by Pseudomonas sp (16.3%), Klebsiella sp (15.1%), Candida sp (7.8%),
Escherichia coli (6.9%), Staphylococcus aureus (6.9%), Proteus sp (3.3%), Enterobacter sp and Burkholderia sp (two
cases each) and Stenotrophomonas sp (one case). A high level of multidrug resistance was observed.

Conclusions: Hospital acquired infections (HAI) are leading cause of loss of young lives in trauma patients; hence
efforts should be made to prevent HAls.

Key words: Hospital acquired infections, level of injury, multidrug resistance, respiratory tract infections, spinal cord
injury, urinary tract infections
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the long term survival of patients with SCI, there is a dearth
of the literature on the acute causes of mortality in such
patients. It has been observed that improvements in the
acute critical care lead to a higher life expectancy of these
patients.l’! Hence, this study was undertaken to obtain a
preliminary overview of the epidemiological profile and
the acute causes of mortality in SCI patients.

MATERIALS AND METHODS

The study was conducted at the Jai Prakash Narayan Apex
Trauma Center, a 152 bedded level-1 trauma center of the
All India Institute of Medical Sciences, which is a tertiary
referral and teaching hospital of India.

It is a retrospective 4-year analysis of the postmortem
data of all patients who had sustained traumatic SCI and
succumbed to it. For each patient, the epidemiological
features, the type of trauma, duration of hospital stay
and the cause of death and the microbiological data of
infections were noted from the clinical records and the
autopsy files. Various infections were defined according
to the microbiological reports and associated clinical
features of patients. The percentage resistance of the
isolated organisms to the commonly available drugs
was observed. MDRO were defined as microorganisms
that were resistant to one or more therapeutic classes of
antimicrobial agents.”

RESULTS

During the study period of 2008-2011, autopsy was
conducted for a total of 341 patients who had succumbed
to SCI. The mean age of the study population was
37.03 years. We observed male gender predominance with
288 (84.45%) males in the study group.

The major causes of SCI were fall from heights in
151 (44.3%) cases, RTA in 144 (42.2%) cases followed
by fall of heavy object in 16 (4.7%), firearm injuries in
10 (2.9%), train accident in 9 (2.6%), clectrocution in
6 (1.8%), assault in 2 (0.6%), stab injuries in 2 (0.6%) and
hit by a bull in 1 (0.3%) cases.

The primary site of SCI was cervical in 259 (75.9%),
thoracic in 51 (14.9%), lumbar in 24 (7.0%) cases and
thoracolumbar in 7 (2.1%) cases. Concomitant injuries
to the head were present in 109 (31.9%) cases, injuries to
chest in 62 (18.2%) cases, abdomen in 76 (22.2%) cases,
lower limb in 20 (5.8%), upper limb in 14 (4.1%) and face
or neck in 9 (2.6%) cases.
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Out of the 341 fatal cases, the main cause of mortality was
analyzed to be due to be septicemia infection, being reported
in 180 (52.78%) subjects. Amongst the rest 161 (47.21%)
patients, severe primary injury was the cause of mortality,
with 41 out of them brought dead to the hospital.

Amongst the cases with mortality due to infection and
those without any evidence of infection, there was no

significant difference observed in age, gender or level of
SCI as elaborated in Table 1.

Out of 180 septicemia cases, 169 (93.8%) cases had a
duration of stay of more than 48 hours in the hospital
and had no evidence of any past infection or any infection
incubating at the time of admission to the hospital. They
were defined as having HAI A review of the microbiological
reports revealed that, a total of 239 episodes of infection
were reported in these 180 cases. Of these, the maximum
episodes of infections were found to be respiratory tract
infections (RTI) in 87 (36.40%), followed by 77 (32.2%)
episodes of urinary tractinfections (UTIs), 53 (22.2%) blood
stream infection episodes, 17 (7.1%) episodes of wound
infections and 5 (2.1%) episodes of meningitis. A total of
245 organisms were isolated from these 239 episodes of
infections. The predominant organism was the Acnetobacter
sp isolated in 98 (40%) episodes. Other organisms
isolated were the Pseudomonas sp in 40 (16.3%) episodes,
Klebsiella sp in 37 (15.1%) episodes, Escherichia coli in
17 (6.9%) episodes, Proteus sp in 8 (3.3%) episodes,
Enterobactersp and Burkholderia sp in 2 (0.8%0) episodes each and
Stenotrgphomonas sp in 1 episode. The Gram positive organisms
isolated were Staphylococcus sp in 17 (6.9%) episodes and
Enterococcus sp in 4 (1.6%) episodes. Candida sp was isolated
in 19 (7.8%) episodes. A high level of resistance amongst
the Gram negative as well as Gram positive bacteria to the
commonly used antibiotics was observed in the deceased
cases. The percentage of multidrug resistance observed is
shown in Figure 1. Vancomycin resistance was not observed
in any of Staphylococcus species and Enterococcus species.

Table 1: Comparison of characters of patients
with and without septicemia

Patient No. of patients with No. of patients without
characteristics septicemia (n=180) septicemia (n=161)
Males 132 156
Females 28 25
Mean age 36 32
Level of SCI
Cervical 119 140
Thoracic 28 23
Thoracolumbar 3 4
Lumbar 15 9

SCl: Spinal cord injuries
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Figure 1: Multidrug resistance observed in isolated organisms (X-axis: Distribution of organisms; Y-axis: Percentage resistance)

DISCUSSION

Over the years, improvement in the availability of
pre-hospital treatment to trauma victims has had a
significant impact on the number of people reaching the
hospital alive. In the Indian scenario, every year there are
approximate 20,000 new cases of SCI in trauma victims."
Hence, this study was conducted to see the primary causes
of mortality in SCI patients once they reach the hospital
alive so that some expeditious measures can be taken to
deter the fatal outcome of these patients.

Out of 341 SCI patients, HAI were observed in 169 cases,
ultimately leading to septicemia and mortality. Many
of studies have acknowledged HAIs as a common
complication in persons with SCI, either occurring during
initial hospitalization after injury or during subsequent
hospitalizations for long-term care of injuries and
other problems. This frequent and often prolonged
hospitalization leads to increased risk of acquiring
antibiotic-resistant micro-organisms.”’!

Recent literature shows that leading cause of early
mortality in SCI patients is pneumonia and septicemia.”
In the present study also, we observed that infections
are an important cause of mortality in these patients,
with the RTI being the most common factors that
predispose patients with SCI to develop pneumonia or
other RTIs include weakness of the diaphragmatic and
intercostal muscles, that would impair the capacity to
clear respiratory secretions; indwelling respiratory devices,

such as endotracheal or tracheostomy tubes and aspiration
provoked by either associated head injury, the state of
unconsciousness or due to illicit drug ingestion.!"” Hence,
there should be increased clinical vigilance oriented toward
measures to prevent these factors leading to RTIs. The
second most common infection in our study group was
the UTIs. This population is vulnerable to develop UTIs
due to bladder catheterization and urinary stasis, hence
leading to impaired emptying of the bladder, giving rise to
localized infection and thus serving as a potential source
of septicemia.l"!

We also analyzed that infections are an independent
predictors of mortality since others epidemiological factors
such as age, gender or level of injury showed no significant
difference in patients with and without septicemia.

There is a dearth of literature on the epidemiology of HAI
in SCI patients and one such study by Evans ¢# a/. concluded
that the most common organisms isolated were the
Gram positive organisms followed by the Gram negative
organisms, most common being the Pseudomonas sp.P
However, we observed the predominance of Gram negative
organisms compared with Gram positive organisms and
Acinetobacter sp was the most common isolate. To the best
of our knowledge, no such studies have been performed
in the Indian set up. We also noticed a very high level of
resistance in our study with most of the organisms being
multidrug resistant. Due to prolonged stay in the hospitals,
these patients are at an increased risk of developing
infections with resistant microorganisms.?”!
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The neurological assessment or the spinal level of injury
is valuable to ascertain clinical diagnosis, monitoring
and prediction of functional outcomes. It has been
reviewed that tetraplegics are more likely to die as
compared with paraplegics.'? In our study amongst the
fatal cases of SCI, we had patients with cervical injuries in
almost 75.9% of the cases highlighting the fatal prognosis
of these cases.

In all Indian series, fall from height rates highest among
the etiological factors, whereas, in advanced countries, the
major culprits are the RTA.["! Hence we need preventive
measures and strategies to target both falls and RTAs to
reduce the frequencies of SCI. The most common age
group affected from various parts of India and World is
from 20 to 29 years, signifying higher incidence in young,
active and productive population of the society.'"*"*! An
almost similar trend was observed in our study group also.
Higher incidence in males can be explained by the fact that
they are more exposed to risk factors owing to their much
more travelling and other activities making them vulnerable

to falls and RTAs.

Nearly, 32% of our study population suffered concomitant
head injuries and it has been established previously that
such patients have a further heightened level of morbidity,
requiring complex rehabilitation.'” Those who are injured
in traffic accidents and falls run a particular risk of
sustaining a concomitant head injury and they are especially
associated with cervical SCI.P

CONCLUSION

There should be diligent enforcement of all practices
to alleviate the burden of HAI in SCI patients who are
especially prone to them. This study would be beneficial to
understand the epidemiology of SCI in our society. Further
research is required in this area to help assist the proper
allocation of resources to improve the prognosis of these
patients in remediable circumstances.
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