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ABSTRACT

Background and objective: Sepsis is a major public health issue. Accurately identifying the
origin of sepsis in patients is frequently impossible. There is a need for a reliable and accurate
biochemical marker to support or rule out bacterial illness. The study's goals were to
determine the diagnostic usefulness of serum procalcitonin in Sepsis patients. To see if
procalcitonin levels affect the prognosis of Sepsis patients.

Materials & Methods: From February, 2022 to January, 2023, conducted at Department

of General Medicine, Katuri Medical College and Hospital, Guntur, Andhra Pradesh, India,
our tertiary care center conducted a prospective observational research. The study comprised a
total of 50 patients. All patients over the age of 18 who presented to our hospital with acute
Sepsis during the study period were included in the study sample. The study excluded patients
with heart illness, recent surgery, trauma, or malignancies.

Results: Procalcitonin was found in 78% of the participants and was statistically significant
between groups. The difference in mean procalcitonin levels between sepsis, severe sepsis,
and septic shock was statistically significant. A statistically significant difference in mean
procalcitonin levels between patients who died and those who survived was 43.78ng/mL
versus 6.22ng/mL. The most common cause of sepsis was a respiratory tract infection.
Conclusion: Serum Procalcitonin appears to be a helpful diagnostic sign of sepsis as well as a
marker of sepsis severity. It was also discovered to be a valuable marker in predicting the fate
of sepsis patients.
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INTRODUCTION

Sepsis, also known as the inflammatory response of the host to an infection, is one of the main
causes of death and disability on a global scale. The data collected over the past few years
indicate that there are around 18 million instances of sepsis each year, with a mortality rate of
approximately 30 percent [1]. Despite the enormous advances that have been made in the
treatment of sepsis, the disease is becoming more common, and the mortality rate associated
with it has not changed significantly. Longevity in patients who have chronic diseases, the use
of indwelling catheters, inappropriate use of antimicrobials, and the utilization of mechanical
devices are all factors that contribute to this phenomenon. Patients that get sepsis and the
results that they go on to experience are very different from one another [2, 3].
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The Sepsis Campaign brought attention to how serious of a problem this is. When treating
patients, medical professionals frequently fail to detect the symptoms of sepsis since there is
no universally accepted description of the condition. This is especially problematic in light of
the compelling evidence suggesting that early therapy is associated with improved clinical
results [4]. The International Surviving Sepsis Campaign (SSC) issued its initial set of
guidelines for sepsis in 2004, with an update coming out in 2008. The major objective of the
SSC is to reduce mortality rates by fifty percent within the next five years. The SSC
guidelines for the management of severe sepsis are based on studies that demonstrate large
life saves can be achieved with the utilization of very modest therapeutic measures [5, 6].

There has never been a time when early diagnosis and treatment of sepsis were more
important than they are now. Findings from the clinical examination as well as those from the
laboratory, such as the C-reactive protein level and the white blood cell count, are utilized
combined to make a diagnosis of sepsis today. Because of their limited sensitivity and
specificity, standard clinical and laboratory tests are not sufficient as early infection markers.
This is the case even when these tests are available. In addition to the more usual types of
indicators, procalcitonin has been suggested as a potential additional infection biomarker.
Procalcitonin, rather than C.R.P., may be a better indicator of bacterial infection in critically
ill patients, according to a number of studies. In spite of these findings, one of the most
important questions that has to be answered in diagnostic research is whether or not
procalcitonin significantly contributes to the discriminative qualities of the set of diagnostic
markers that is already being used [7, 8].

There is growing evidence that procalcitonin can assist clinicians make more accurate
diagnoses of bacterial infections and guide them toward the most effective antibiotic
treatment options, particularly in the situations of respiratory tract infections and sepsis. This
is especially true in cases where the patient is already in critical condition. It is necessary to
identify and prospectively validate procalcitonin cut-off values for pathogenic species;
however, this cannot be done without more interventional research [9]. For a safe and risk-
free application of procalcitonin in clinical practice, it is essential to have a solid
understanding of both the benefits and the drawbacks of this hormone. In addition, there has
only been a limited amount of research conducted in India on the role that serum procalcitonin
plays in sepsis. Because the expression of serum procalcitonin may also depend on the genetic
makeup of the people living in this region, additional research is required before it can be
demonstrated beyond a reasonable doubt that it is effective in this area. As a result,
determining whether or not serum procalcitonin is effective in treating sepsis is the reason for
conducting this inquiry [8-10].

MATERIALS AND METHODS

From February, 2022 to January, 2023, conducted at Department of General Medicine, Katuri
Medical College and Hospital, Guntur, Andhra Pradesh, India, our tertiary care center
conducted a prospective observational research. The study comprised a total of 50 patients.
All patients over the age of 18 who presented to our hospital with acute Sepsis during the
study period were included in the study sample. The study excluded patients with heart
illness, recent surgery, trauma, or malignancies.

Inclusion Criteria:

« Positive sputum culture results with supported radiological findings in the clinical
presentation of pneumonia.

« Urine culture and clinical manifestation of urinary tract infection.
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« A healthy blood culture.
« Any other illness with diagnostic sepsis-compatible clinical and laboratory results.

Exclusion Criteria:

« Patients who have mesenteric embolism, severe burns, acute pancreatitis, or acute
appendicitis.

+ Patients receiving treatment with TNF-inhibitors, interleukins, or OKT3 antibodies.

+ Patients who have severe or protracted cardiogenic shock.
« Patients having recent histories of trauma, surgery, cancer, or dialysis.

Statistical methods used

In this investigation, both descriptive and inferential statistics were used. The significance of
the continuous research parameters between the two groups was determined using the Student
t test for metrics. Fisher's Exact/Chi-Square, the exact test has been used to determine whether
or not there is a statistically significant difference between two or more groups for categorical
research parameters.

RESULTS

With a sensitivity of 90-96%, serum procalcitonin is an established marker of sepsis that has
been examined extensively in populations other than India. This is why we decided to
investigate the role of Serum Procalcitonin in our hospital's diagnosis of sepsis. Serum
procalcitonin predictive value for sepsis patients will also be elucidated by the study.

Table 1: Age distribution of patients studied

Table 1 indicating the age wise distribution of patients included in this study. Large group of
the patients observed for the 41 to 50 and 51 to 60 age group of the patients and observed less

Sr. No. Age in years Patients

1. 18 to 30 8
2. 31t040 9
3. 41to 50 12
4. 51 to 60 10
5. 61to 70 6
6. 71t0 80 4
7. >80 3

Total 50

number of the patients in the age group of above 71.

Table 2 comprising with the gender distribution of patients studied. 32 was the male and 18

Table 2: Gender distribution of patients studied

Sr. No. Gender Patients %
1. Male 32 64.0
2. Female 18 36.0
Total 50 100.0

was the female included in this study.

Table 3: Co-morbid Condition of patients studied

| r.No.

| Co-morbidCondition | Patients (n=50) |
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1. HTN 48
2. DM 44
3. IHD 21
4. BA 15
5. CVA 11
6. Hypothyroidism 6

Table 3 consist of the Co-morbid condition of patients studied. It was observed highest for the
HTN and DM as compared to the others.

Table 4: Presenting Symptoms of patients studied

Sr. No. Presenting Symptoms | Patients (n=50)
1. Fever 35
2. Breathlessness 36
3. Cough 34
4, Altered Sensorium 26
5. Loose Stools 19
6. Decreased Urine Output 21
7. Pain Abdomen 16

Table 4 presenting the data on symptoms of patients studied in this study. As per the different
symptoms 35 was suffering from fever, 36 breathlessness, 34 of cough, 26 altered sensorium,
19 loose stools, 21 of decreased urine output and 16 of pain abdomen.

Table 5: Vital parameter of patients studied

Sr. No. Vital parameter | Patients(n=50)
1. Pulse
Normal 26
Tachycardia 24
2. BP
Normal 11
Hypotension 09
Vasopressorsupport 30
3. RR
Normal 4
Tachypnea 46
4. Temperature
Normal 20
Elevated 30

Table 5 consist of the vital parameter of patients studied in this study. With Tachycardia 24
patients, with Hypotension 09, with Vasopressor support 30 and with Tachypnea 46 patients
was observed.

Table 6: Diagnosis of patients studied

Sr. no. Diagnosis Patients %
1. Sepsis 17 34.0
2. Severe sepsis 20 40.0
3. Septic shock 13 26.0
Total 50 100.0
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Table 6 showing the patients with the sepsis 17, severe sepsis 20, and septic shock 13.

DISCUSSION

The sensitivity of serum procalcitonin as a diagnostic marker of sepsis is 90-96%, and it has
been investigated extensively in populations other than those in India. Therefore, this
hospital-based study examined the efficacy of Serum Procalcitonin in identifying cases of
sepsis. Serum procalcitonin's predictive value for sepsis patients will also be elucidated by the
study. Males were more likely to be impacted by sepsis than females were in this study. There
were 63 men and 37 females among the total 50 patients. There is no evidence of a gender gap
in any of our sample populations [11]. Martin et al. found that men account for 48.1% of the
annual cases of sepsis. Sepsis is more likely in males, according to data collected by Todi and
colleagues from a multicentral trial conducted at 12 sites in India [11].

Hypertension was the most common co morbid condition in our study group, affecting 57% of
patients with a significant p value. Diabetes Mellitus was the second most common co morbid
condition, affecting 45% of patients. The prevalence of diabetes was 38% in Lai's et al.'s
study population. The participants were classified into mild sepsis, severe sepsis, and septic
shock groups according to ACCP/SCCM criteria. Thirty-four patients were classified as
having sepsis, forty as having severe sepsis, and twenty-six as having septic shock [10-13].

In our sample, fever was the most prevalent initial symptom, followed by difficulty breathing.
In our study population, fever was the primary symptom in 73.5% of the sepsis group, 77.5%
of the severe sepsis group, and 53.8% of the septic shock group. Fever may not appear in
diabetics with sepsis because they are unable to establish a proper immunological response4.
However, no statistically significant differences in presenting symptoms, such as fever, were
seen between the study groups. Tachypnoea was the most common symptom of SIRS in our
study, occurring in 97 individuals (97.7%). Seventy-five percent of patients displayed
tachycardia, and 66 percent of patients exhibited hypotension, with 22 percent of the study
group requiring the use of vasopressors. Eighty percent of patients had an increased white
blood cell count, whereas four percent had a decreased one. There was no statistically
significant difference in any of the SIRS variables between the different sepsis groups [14-
16].

Septic shock and severe sepsis were compared using the Sequential Organ Failure Assessment
(SOFA) score in our study. The overall group's mean SOFA score is 2.03. A SOFA score of
1.23-1.29 was seen in patients with severe sepsis. The SOFA score is 5.923.96 in patients
with septic shock. Significant statistical significance is shown between SOFA score levels and
the diagnosis of severe sepsis and septic shock. Serum procalcitonin concentrations were
found to be considerably greater in patients with higher SOFA scores. Meisner et al., Vincent
et al., and Moreno et al. all came to similar conclusions in their own research [17-19].

The majority of participants (78%) tested positive for serum procalcitonin, while 22% tested
negative. 35.3 percent of the sepsis group, 100% of the severe sepsis group, and 100% of the
septic shock group tested positive. Procalcitonin was statistically linked to the conditions of
severe sepsis and septic shock. The consistent clinical manifestations of sepsis lend credence
to Serum Procalcitonin's value as a diagnostic marker across sepsis subtypes. Our findings
suggest that procalcitonin may be useful as a measure of sepsis severity because its levels
were seen to rise in tandem with the severity of the disease [20]. It is generally recognized
that the prognosis worsens with increasing sepsis severity. Our analysis found that there was a
58% death rate overall.Septic shock was 100%, severe sepsis 75%, and sepsis 5.9%. The
outcome was linked to sepsis classifications in a statistically meaningful way. The median
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serum procalcitonin concentration in those who did not make it was 6.22ng/ml, while it was
43.78ng/ml in those who did. The correlation between the two was determined to be
statistically significant. Patients with higher Serum Procalcitonin levels had a worse prognosis
than those with lower levels. There is some evidence that serum procalcitonin can be utilized
as a prognostic marker in sepsis. Acute myocardial infarction did not prove fatal for any of
our research participants [21-23].

The clinical implications of our findings are significant. While the current study sample is too
small to draw firm conclusions about the significance of serum PCT in critical care, the
results do suggest that serum PCT may be added to the battery of infections to aid in the
management of sepsis in intensive care units. First, serum PCT gives a high level of accuracy
that other existing tests for sepsis on ICU entry do not. Although the serum PCT reference
range's accuracy isn't ideal, it can help doctors make clinical decisions and plan out the
complex, time-sensitive therapy of critically unwell patients with sepsis. In addition to
providing useful information before culture results are available, the test can be completed in
only 30 minutes [24-26].

In conclusion, individuals aged >50 years and males had a greater prevalence of sepsis. The
most common trigger for sepsis was a respiratory tract infection. In severely unwell patients,
serum PCT was found to be a highly accurate predictor of sepsis. Our findings suggest that
clinical factors have little diagnostic utility for making an admission diagnosis of sepsis. It
indicates that serum procalcitonin can help in both the diagnosis of sepsis and the evaluation
of the severity of sepsis. It was also discovered to be a helpful marker for determining the
prognosis of sepsis patients [25-27].

CONCLUSION

Our findings suggest that the diagnostic utility of clinical factors in sepsis is limited.
Therefore, the diagnostic certainty can be increased by adding a marker such as Serum
Procalcitonin to the usual work up of patients with sepsis. Patients' prognoses could be
accurately predicted with the aid of serum procalcitonin, which was also useful in determining
the severity of sepsis. Our research shown that serum Procalcitonin is an effective and
inexpensive marker for the detection and monitoring of sepsis.
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