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Abstract:

Aims: To study the cause of infections in diabetic individuals and outcome of patients in relation to mortality
and morbidity.

Materials And Methods: The study group comprised of 100 diabetic patients who were admitted in Dr. PSIMS
& RF with history of fever between July 2014 and July 2016. Age, sex, duration of diabetes mellitus, presence
of fever, associated complaints and treatment history were documented. Outcome of these was assessed based
on duration of stay in hospital and other parameters like disability and mortality.

Results: Soft tissue infections were most common infections (38%) followed by respiratory tract infections
(28%) and genitourinary infections (20%) in our study. Staphylococci (25%) constituted the major cause of
infections followed by E. coli (13%), Klebsiella (12%), and Pseudomonas (12%). There was no correlation
between prevalence of various infections and glycaemic levels(p>0.5). However, their duration of stay and
mortalitywas correlated with levels of glycated hemogolobin and it was found to be significantly related
(p<0.0001).
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l. Introduction

Globally, the number of people with Type 2 diabetes or diabetes mellitus is projected to grow to 366—
440 million by 2030, with three quarters of the increase in low- to middle-income countries. [1]India leads the
world with largest number of diabetic subjects earning the dubious distinction of being termed the “diabetes
capital of the world”.

Before the discovery of insulin and antibiotics, infections contributed substantially to diabetes-
associated morbidity and death. It has been estimated that infections killed 1 in 5 diabetic patients in the 1920s
compared to <I in 20 in the late 1960’s. Despite recent advances in the management of both diabetes and
infectious diseases, diabetic patients remain at increased risk of infection. [2]

Some of the infections in diabetics occur with increased frequency and severity while others
areexclusively associated with diabetes. Recent findings support a causal relationship between high blood
glucose and infection as evidenced by a decrease in morbidity with improved glycemic control [3,4] and
worsening of diabetes during infection. Several factors contribute to increased predilection for infection which
includes, most importantly, an altered immunity. The innate immune system is predominantly affected
manifesting as dysfunction of polymorphonuclear cells, [5] as well as monocytes and macrophages.

Several polymorphonuclear (PMN) defects occur in diabetic subjects, including impaired migration,
phagocytosis, intracellular killing, and chemotaxis which may be due to decreased PMN membrane fluidity.
Generalized immunologic defects such as these raise the suspicion that diabetic patients may be at an overall
increased risk for infection. [6]

Although several mechanisms have been postulated, it is currently believed that advanced glycation
end products (AGEs) have a role in immune dysfunction.Hyperglycemia or presence of AGEs correlate with
low level, persistentactivation of PMNL’s [5] characterized by spontaneous oxidative burst and releaseof
enzymes like myeloperoxidase, elastase and neutrophill granule components.The end result is an exhausted
PMNL incapable of adequate response to achallenge by an infectious pathogen. [7] Tolerance as a result of
spontaneoushyper excitement, has also been reported in peripheral blood mononuclear cells indiabetic patients.

Superoxide production is reduced in parallel with increasing glycemicexposure, [8,9,10] especially at
ambient glucose concentrations >12mmol/L. [5] Thereduced superoxide production may reflect an increase in
polyol pathway activityas a consequence of raised intracellular glucose. [11,12] As an electron donor,NADPH is
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a necessary part of the polyol pathway and its consequently increasedutilization may be at the expense of
reduced levels of superoxide production.In tissues that do not need insulin for glucose transport, the
hyperglycemicenvironment increases intracellular glucose levels, which are then metabolized,using NADPH as
a cofactor. The decrease in the levels of NADPH prevents theregeneration of molecules that play a key role in
antioxidant mechanisms of thecell, thereby increasing the susceptibility to oxidative stress. [13]

1. Materials And Methods

The study was conducted in Dr. Pinnamaneni Siddhartha Institute of Medical Sciences & Research
Foundation, Chinnoutapalli. Patient or patient’s attendants consent was taken and ethical clearance was obtained
from institute’s ethical committee. 100 patients who were admitted in the hospital with febrile illness during the
period July 2014 to July 2016 between the age groups of 18 and 79 of both sexes who were selected through
simple random sampling were included in the study.Details pertaining to age, sex, duration of DM, presence and
duration of fever, symptoms of respiratory, genitourinary, soft tissue disease, history of any trauma were
documented along with treatment history.

Fasting blood sugar,Post prandial blood sugar,HbAlc,Complete blood count, ESR , blood culture and
sensitivity, Skin-KOHpreparation in case of suspected fungal infections,wound swab for culture and sensitivity
in cases of cellulitis, urine routine and culture and sensitivity obtained through early morning mid-stream urine
sample were sent, Chest X-ray PA view, x- ray PNS, throat swab, endotracheal tube secretions and sputum for
AFB and culture sensitivity were done in respiratory infections, spinal fluid was drawn by lumbar puncture and
analysis was done for biochemical, microbiological parameters in CNS infections.

The statistical analysis is done using the SPSS version 18, Chi-square test has been used to find the
significant association of glycated haemoglobin with parameters like duration of stay and mortality among study
population.A p-value of <0.05 was considered as statistically significant.

. Results

Mean age of study population was 48.0 + 10.0 years. 53% of population were males and 47% were
females in whom relation between long term diabetes control andoutcome were studied.

Out of 100 patients, 38% were having skin and soft tissue infection (SSTI), 28% were suffering from
respiratory tract infections, 20% had genitourinary infection, 7% had gastrointestinal infections, 4% had blood
related infections and 3% had CNS infections. Staphylococci constituted the major cause of infections i.e. 25%
of total infections of which 12 cases were infected by coagulase negative staphylococcus (CONS) followed by
E.coli, Klebsiella, Pseudomonas (Fig 1).
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Figure 1: prevalence of organisms in infections

Diabetic foot is the major soft tissue infection in this study constituting 36% of the soft tissue infections
followed by cellulitis 20%, fungal infections 13%, carbuncle 10%. Rest of the infections i.e., otitis externa,
gluteal abscess and perianal abscess constitute only a minor part of population.There were total 28 cases who
suffered from respiratory tract infections, of whichpulmonary tuberculosis, pneumonia and ARDS constituted
the majority. Twenty cases constituted genitourinary infections in this study. Thirteen patients were suffering
from lower UTI infections, three patients in this group were suffering from pyelonephritis, three patients with
vulvovaginitis and one patient had perinephric abscess.E.coli was the major responsible etiological agent for
urinary tract infections which constituted 41%, Klebsiella pneumoniae and coagulase negative staphylococcus
constituted 18% and 17% respectively for UTI.
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5% of the study population was disabled as they had undergone amputation and disarticulation for their
underlying infections which was done as a life saving measure. Mortality was among 12% of the study
population, of which UTI and respiratory tract infections constituted 33.33% each followed by skin & soft tissue
infection; CNS infection; blood infection contributing 16.66%; 8.33% and 8.33% respectively (Table 1).E. coli
was the responsible organism in causing 25% of the deaths, followed by Klebsiella species. Other organisms
were Staphylococci, Citrobacter, Mycobacterium, HSV-1, Enterobacter and Pseudomonas.

Table 1: Table showing prevalence of infections and their outcome

Infections % of cases Male Female | Mean DOS | No. of cases
(days) expired
Soft tissue infections 38 23 15 23.26 2
Respiratory tract infections 28 15 13 17.18 3
Genitourinary infections 20 8 12 18.45 4
GIT infections 7 2 5 13.29 0
Blood infections 4 4 0 14 2
CNS infections 3 1 2 29 1
Total 100 53 47 19.748.36 12

Mean duration of stay in this study among entire study population was 19.7 + 8.36. Among the
infections in our study CNS and soft tissue infections had 29 and 23.26 days as mean duration respectively
followed by genitourinary and respiratory tract infections.

Mean FBS & PPBS of the patients in the mortality group were 267.67 and 289.08 respectively and
their SD were 127.58 for FBS and 98.85 for PPBS. There is no significant relation between FBS & PPBS of the
patients with the mortality.

Correlation between HbAlc and mortality was assessed. The HbAlc mean among people who had
expired was 10.47 with SD of 0.77 and that of those who hadsurvived was 8.49 with SD of 0.82.Significant
correlation was found between HbAlc and mortality (Table 2).

Table 2: Mean HbAlc and its relation with mortality

Variable Mortality N Min Max Mean SD P-value
HbAlc Death 12 9.4 12.0 10.47 0.77 <0.0001
Survived 88 6.9 12.2 8.49 0.82
Total 100 6.9 12.2 8.73 1.03

Mean duration of stay among survived group was 20.66 + 8.44 days and among mortality group was
16.33 + of 7.20 days. Duration of stay of entire population irrespective of mortality is highly significantly
related with HbAlc with p<0.0001 and r value of 0.52 (Fig 2).
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Figure 2: correlation between HbAlc and duration of stay among study population

IV.  Discussion
Diabetes mellitus (DM) is a clinical syndrome associated with deficiency of insulin secretion or action.
It is the most common chronic metabolic disorder which is associated with high mortality and morbidity.
Increased morbidity and mortality in diabetes is often caused by chronic complications, like coronary artery
disease, peripheral vascular disease (diabetic foot), renal failure and retinopathy. In contrast to this, in India
infection continues to be the most common cause of mortality. [7]
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Soft tissue infections contributed 38% of the total patients in the study, followed by respiratory infections (28%)
and genitourinary infections (20%) which is similar to the other study conducted by Shariq R. Masoodi and
others. [14] Contrary to the belief that urinary tract infections are most common in diabetics, in our study it was
the third most common infection after soft tissue and respiratory tract infections.Unawareness of the importance
of skin and foot care could be a reason for the higher prevalence of diabetic foot infections. This could also be
attributed to the increased prevalence of diabetic foot at an average age of 50 years by which time they would
have had developed neuropathy predisposing them to foot infections.

The HbAlc mean among people who expired was 10.47 with SD of 0.77 and the mean of people who
have survived was 8.49 with SD of 0.82correlation between HbAlc and mortality was statistically highly
significant with a p value of <0.0001.A study done in Japan in 3,710 patients by Nakanishi.S and others[15]
suggest that individuals with HbAlc levels of 6% or more might have increased mortality risk. But in this study
the minimum value of HbAlc among the expired population was 9.4% and cut-off for mortality was taken as
10.15. This difference could be because majority of the population in this study were critically ill.

Study done by Halkos.M and others[16] shows that elevated HbAlc >8.6% caused a four-fold increase
in mortality in post-operative patients of coronary artery bypass grafting.Study done by Ivan Gornik and others
[17]shows relationship betweenhospital mortality and hospital length of stay. Admission HbAlc was
significantly lower in surviving patients than in non- survivors (P<0.001) and there was a significant correlation
between admission HbAlc and hospital length of stay of surviving patients (r=0.29; P <0.001) in the
abovementioned study. A study done by Frisch and others [4] shows patients with T2DM had significantly
higher LOS in the hospital and significantly higher ICU LOS compared to non-diabetes subjects (8.8-10.6 days
vs. 7-10.8 days and 2.3-6.2 days vs. 1.8-6.5 days respectively).The above two studies show similar results with
the present study in terms of relation between HbALc and duration of stay and between HbAlc and mortality.

V.  Conclusion
Diabetic patients have a high prevalence of infections. Infections in diabetes are more in the 4th and
5th decade. There was no difference regarding prevalence in either sex. There was no correlation between
prevalence of various infections and glycemic levels. Few patients in this study had adverse outcome which
included permanent disability and mortality. HbALlc was significantly related to duration of stay and mortality.
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