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ABSTRACT 

Introduction: 

Sepsis is a systemic, deleterious host response to infection leading to severe sepsis 

(acute organ dysfunction secondary to documented or suspected infection) and septic 

shock. Sepsis is a contributing factor in >200,000 deaths per year in the United States. 

The incidence of severe sepsis and septic shock has increased over the past 30 years, 

and the annual number of cases is now >750,000 (~3 per 1000 population). With a 

population of 1.22 billion, today India is grappling with various health issues. As 

sepsis is very common in patients admitted to ICU, so the early diagnosis and severity 

of the sepsis should be an important step in the management of sepsis. It has been 

suggested that as the level of lactate increase, the severity of sepsis is more. So, we 

planned to see the lactate level in patients of sepsis, and its correlation with patients of 

sepsis admitted to our hospital in ICU. 

Methodology: 

  This prospective study was carried out in Medicine department of SBKS Medical 

Institute and research center, Piparia, Vadodara. A total number of 50 patients of 

sepsis were included in the study as per the inclusion and exclusion criteria. All 

included participants were subject to Arterial blood gas analysis for Lactate level, 

CBC, RFT, LFT, RBS, Urine RM, ESR, chest X-ray, USG Abdomen.  Laboratory 

evaluations were performed in the institutional pathology and biochemistry labs. 

  



 
 

Results: 

Total 50 patients were included in the study and were analyzed. Most common 

presenting complaint was fever, breathlessness, altered sensorium. Most common 

source of sepsis were urinary tract infection, lung, and abdomen. Over all urea and 

creatinine were increased, and there was increased bilirubin, SGPT, SGOT in most of 

the patients. The mortality rate was 58.8 % for patients with a lactate level greater 

than or equal to 2.0 mmol/mm3 clearly demonstrates that a lactate level may be 

helpful in identifying a high-risk patient population in the ICU, patient who were 

discharged had significantly lesser lactate level than patients who died (p-0.020).  

Conclusion:  

Lactate level is a very important prognostic marker in sepsis. If the initial lactate level 

is high the patient is more likely to die, so according to the level of initial lactate level 

the risk can be judged.   

Keywords:  sepsis and lactate. 
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INTRODUCTION 

“Sepsis is a systemic, mischievous host reaction to infection leading to severe 

sepsis (acute organ dysfunction secondary to documented or suspected infection) and 

septic shock.” (Acc.to surviving sepsis guideline 2012) Lactic acidosis is the most 

commonly observed cause of metabolic acidosis in intensive care unit. Lactic acidosis 

occurs when lactate production exceeds lactate clearance.1 

Essentially, hyperlactatemia was viewed primarily as the result of anaerobic 

metabolism due to inadequate tissue oxygen delivery.2 This understanding persisted 

for most of the last century, and it was only in the latter half of the last century that 

the understanding of the significance of elevated serum lactate levels was modified to 

include disease states other than tissue hypoxia.3 

Lactate is the end product of glucose metabolism in the cytoplasm 

(glycolysis)4 It is formed by reduction of pyruvate in the reaction catalyzed by lactate 

dehydrogenase (LDH).4 The lactate exits the cells and is transported to the liver, 

where it is oxidized back to glucose 

Lactate is the marker for the sepsis, it get elevated during the sepsis, and other 

causes of raised lactate are Hypodynamic shock, Organ ischemia, Hyperglycemia, 

Hematological malignancy, Liver failure, Shock, Thiamine deficiency.5  

Sepsis is a contributing factor in >200,000 deaths per year in the United 

States. The incidence of severe sepsis and septic shock has increased over the past 30 

years, and the annual number of cases is now >750,000 (~3 per 1000 population). 

Approximately two-thirds of the cases occur in patients with significant underlying 

illness. Sepsis-related incidence and mortality rates increase with age and preexisting 
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comorbidity. The rising incidence of severe sepsis in the United States has been 

attributable to the aging of the population, the increasing longevity of patients with 

chronic diseases, and the relatively high frequency with which sepsis has occurred in 

patients with AIDS. The widespread use of immunosuppressive drugs, indwelling 

catheters, and mechanical devices has also played a role. In the aforementioned 

international ICU prevalence study, the case–fatality rate among infected patients 

(33%) greatly exceeded that among uninfected patients (15%) 5 

  As sepsis is very comman in patient admitted to ICU, so the early diagnosis 

and severity of the sepsis in patient should be urgent for the management of sepsis, 

lactate act as the biomarker of sepsis, as the level of lactate increase, the severity of 

sepsis is more. 

With a population of 1.22 billion, today India is grappling with various health 

issues. One of them is management of illnesses like 'Sepsis', which is taking a toll not 

only in rural India but is also prominent in urban India. Sepsis is a life-threatening 

medical condition triggered due to the body's response to an infection. It is often 

caused by microorganisms invading the body, either limited to a specific body part or 

can be widespread in the bloodstream.6 

There are typically four progressive stages of Sepsis namely SIRS (Systematic 

Inflammatory Response Syndrome), SEPSIS, Septic Shock and MODS (Multiple 

Organ Dysfunction Syndrome). India currently tackles 750,000 cases of Sepsis every 

year of which overall mortality rate in ICU patients is 12.08% and in the severe stage 

Sepsis patients it is 59.26%. 
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       “If empirical treatment for sepsis and bacteremia is holdup it will increase 

chances of mortality 6 as well as duration of stay 7 and cost 8, so making timely 

recognition of infection and initiation of appropriate therapy an important goal so, the 

need for rapid diagnosis and risk stratification where biomarkers like lactate could be 

of use”. Initial lactate level is very important to tell the prognosis, if the initial lactate 

level is high the prognosis of the patient is poor, so according to the level of initial 

lactate level the risk can be judged. After starting the treatment, is patient responding 

to the treatment can also be judged with consequent lactate level. If the lactate level is 

increasing the prognosis of the patient is poor and should change the treatment like 

change in anti-biotics. If the level of lactate is decreasing the prognosis of the patient 

is improving.8 

So, we planned to see the lactate level in patient of sepsis, and its co relation 

with sepsis, admitted to our hospital in ICU. 

 



Aims And Objectives 
 

4 

AIMS AND OBJECTIVES 

1.  To study incidence of Hyperlactatemia in patients with sepsis on admission in 

ICU. 

2.  To study causes of Hyperlactatemia in sepsis. 

            (Example, blood sugar, hypoxemia, hypo perfusion etc.) 

3.  To study ABG changes secondary to sepsis and hyperlactatemia. 

4.  Vital sign changes and Hyperlactatemia. 
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REVIEW OF LITERATURE 

Sepsis: 

Sepsis or severe sepsis is a life-hang over condition that arises when the body's 

reaction to infection causes injury to its own tissues and organs9. Fever or 

hypothermia, leukocytosis or leukopenia, tachypnea, and tachycardia are cardinal 

signs of the systemic response. Sepsis (Severe sepsis) is the harmful host response to 

infection, systemic response to proven or suspected infection plus some degree of 

organ hypofunction, I.e.: 1> Cardiovascular: arterial systolic blood pressure <90 

mmHg or mean arterial blood pressure <70 mmHg that respond to administration IV 

fluids. 2> Renal: Urine output <0.5 ml/kg per hour for 1 hour despite adequate fluid 

resuscitation. 3> Respiratory: Pao2/Fio2<250 0r, if the lung is the only dysfunctional 

organ, <200. 4> hematologic: platelet count <80,000/uL or 50% decrease in platelet 

count from highest value recorded over previous 3 days. 5> unexplained metabolic 

acidosis: A pH < 7.30 or a base deficit >5.0 mEq/L and plasma Lactate level >1.5 

times upper limit of normal for reporting laboratory. Septic shock is Sepsis with 

hypotension (arterial blood pressure <90 mmHg systolic, or 40 mmHg less than 

patient’s normal blood pressure) for at least 1 h despite adequate fluid resuscitation or 

Need for vasopressors to maintain systolic blood pressure ≥90 mmHg or mean arterial 

pressure ≥70 mmHg. Signs of possibly harmful systemic response are Two or more of 

the following conditions: (1) fever (oral temperature >38°C [>100.4°F]) or 

hypothermia (<36°C [<96.8°F]); (2) tachypnea  (>24 breaths/min); (3) tachycardia 

(heart rate >90 beats/min); (4) leukocytosis (>12,000/μL), leukopenia (<4000/μL), or 

>10% bands 10  

 

https://en.wikipedia.org/wiki/Infection
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Sepsis is caused by an immune response actuate by an infection.[2][3] Most 

usual, the infection is bacterial, but sepsis can occur also be from fungi, viruses, or 

parasites.[2] Usual locations for the primary infection include lungs (most common), 

brain, urinary tract, skin, and abdominal organs in ICU. Risk factors include young or 

old age, a weakened immune system from conditions such as cancer or diabetes, 

major trauma, or burns1. Fever, chills, rapid breathing and heart rate, rash, confusion 

and disorientation are most common symptoms. In patients whose blood cultures are 

negative, the etiologic agent is often established by culture or microscopic 

examination of infected material from a local site; specific identification of microbial 

DNA or RNA in blood or tissue samples is also used. In some case series, a majority 

of patients with a clinical picture of severe sepsis or septic shock have had negative 

microbiologic data. 

One of most well studied mediators of sepsis is lipopolysaccharide presents in 

the outer cell membrane of bacteria.11 Recognition of microbial molecules by tissue 

phagocytes triggers the production and/or release of numerous host molecules 

(cytokines, chemokines, prostanoids, leukotrienes, and others) that increase blood 

flow to the infected tissue (rubor), enhance the permeability of local blood vessels 

(tumor), recruit neutrophils and other cells to the site of infection (calor), and elicit 

pain (dolor). These reactions are familiar elements of local inflammation, the body’s 

frontline innate immune mechanism for eliminating microbial invaders. Activation of 

systemic response by neural and/or humoral communication with the hypothalamus 

and brainstem; these responses enhance local defenses by increasing blood flow to the 

infected area, increases the number of circulating neutrophils, and increase blood 

levels of numerous molecules (such as the microbial recognition proteins discussed 

above) that have anti-infective functions.12 

https://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Sepsis#cite_note-Tint2011-2
https://en.wikipedia.org/wiki/Sepsis#cite_note-Tint2011-2
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Viruses
https://en.wikipedia.org/wiki/Parasites
https://en.wikipedia.org/wiki/Sepsis#cite_note-Tint2011-2
https://en.wikipedia.org/wiki/Urinary_tract
https://en.wikipedia.org/wiki/Abdominal_organs
https://en.wikipedia.org/wiki/Cancer
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Major_trauma
https://en.wikipedia.org/wiki/Burn
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Figure 1: Pathophysiology of shock. 

           

Above schematic figure1, shows that in patient of sepsis and septic shock has 

inflammation leads to increase capillary leak & hypovolemia. As the intravascular 

volume decreases cardiac compliance decreases & so the cardiac output. This further 

leads to hypoperfusion & hypoxia of the tissue. Due to hypoxia there will be 

dysregulation of sympathetic action, neuroendocrine activation and endothelial cell 

activation & leads to damage. Simultaneously hypoxia also leads to apoptosis & 

organ injury. Now, as the endothelium is injured, microvascular stasis and 

development of thrombus occur. Due to this process the fibrinolysis process starts & 

reperfusion occur. Again the fibrinolysis starts cell damage in response to which 

innate immunity activates & pro-inflammatory & inflammatory mediators came into 

action & again the cycle continuous & organ dysfunction & further capillary leak. 

figure.2 
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Figure 2: Inflammatory mediators of sepsis. 

 

Sepsis (severe sepsis) and septic shock produces various complication in the 

body, so sepsis should be identified as early as possible and should start the treatment 

as early as possible to reduces the mortality, delaying the treatment the mortality will 

increase.12 

Complications: It involves multiple systems in body.  

In cardiopulmonary system it causes Ventilation-perfusion mismatching produces a 

fall in arterial Po2 early in the course. Increasing alveolar epithelial injury and 

capillary permeability result in increased pulmonary water content, which decreases 

pulmonary compliance and interferes with oxygen exchange. In the absence of 
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pneumonia or heart failure, progressive diffuse pulmonary infiltrates and arterial 

hypoxemia occurring within 1 week of a known insult indicate the development of 

mild acute respiratory distress syndrome (ARDS) (200 mmHg < Pao2/Fio2 ≤ 300 

mmHg), moderate ARDS (100 mmHg < Pao2/Fio2 ≤ 200 mmHg), or severe ARDS 

(Pao2/Fio2 ≤100 mmHg). Acute lung injury or ARDS develops in ~50% of patients 

with severe sepsis or septic shock. Respiratory muscle fatigue can exacerbate 

hypoxemia and hypercapnia. An elevated pulmonary capillary wedge pressure (>18 

mmHg) suggests fluid volume overload or cardiac failure rather Than ARDS. Sepsis-

induced hypotension from hypovolemia, dehydration from Antecedent disease or 

insensible fluid losses, vomiting or diarrhea, and polyuria. Depression of myocardial 

function, manifested as increased end diastolic and systolic ventricular volumes with a 

decreased ejection fraction, develops within 24 h in most patients with severe sepsis13. 

Adrenal Insufficiency The diagnosis of adrenal insufficiency may be very difficult in 

critically ill patients.  

Renal Complications like Oliguria, azotemia, proteinuria, and nonspecific urinary 

casts are frequently found. Most renal failure is due to acute tubular necrosis induced 

by hypovolemia, arterial hypotension, or toxic drugs, although some patients also 

have glomerulonephritis, renal cortical necrosis, or interstitial nephritis.  

Coagulopathy- Although thrombocytopenia occurs in 10–30% of patients, the 

underlying mechanisms are not understood. Platelet counts are usually very low 

(<50,000/μL) in patients with DIC; these low counts may reflect diffuse endothelial 

injury or microvascular thrombosis, yet thrombi have only infrequently been found on 

biopsy of septic.  
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Neurologic Complications -Delirium (acute encephalopathy) is often an early 

manifestation of sepsis. Depending on the diagnostic criteria used, it occurs in 10–

70% of septic patients at some point during the hospital course.  

Immunosuppression- Patients with severe sepsis often become profoundly 

immunosuppressed. Manifestations include loss of delayed type hypersensitivity 

reactions to common antigens, failure to control the primary infection, and increased 

risk for secondary infections. 13 

There is no specific diagnostic test for sepsis. Diagnostically sensitive 

Findings in a patient with suspected or proven infection include fever or hypothermia, 

tachypnea, tachycardia, and leukocytosis or leukopenia acutely altered mental status, 

thrombocytopenia, an elevated blood lactate level, respiratory alkalosis, or 

hypotension also should suggest the diagnosis. Various laboratory investigation to be 

done are CBC which shows leukocytosis or leukopenia, LFT which shows elevated 

bilirubin and elevated liver enzymes, urine can shows proteinuria, if 

thrombocytopenia is severe then there can be elevated prothrombin time, decrease 

fibrinogen, elevated D-Dimer in case of Disseminated intravascular coagulation, ABG 

suggestive of respiratory Alkalosis in initial phase, if respiratory muscle become 

fatigue there will be Metabolic Acidosis with accumulation of Lactate (Lactate 

Acidosis). X-ray may shows pneumonia and ARDS. USG Abdomen and chest can 

rule out local collection of fluid if present. CT scan and MRI are also used to rule of 

cause. Definitive etiologic diagnosis requires identification of the causative 

microorganism from blood, urine or a local site of infection.12 
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LACTATE: 

In 1780 Lactate was first described as a substance in sour milk by the Swedish 

chemist, Karl Wilhelm Scheele.14 After this discovery, it was followed by its first 

portrait in animals in the muscle tissue of hunted stags,by other Swedish chemist, Jons 

Jacob Berzelius, in 180715. The Japanese chemist, Trasaburo Araki, showed that in 

states of oxygen deprivation, no matter how, mammals produced and excreted 

lactate.16-19 The findings were render in experiments conducted by Hermann 

Zillessen.20 The works done by Araki and Zillessen serve as the earliest 

demonstrations of the relationship between lactate production and tissue hypoxia. The 

German chemist and physician, Joseph Scherer,21 in 1843, first showed the presence 

of lactate in human blood (post mortem) in a series of case reports involving 7 young 

women who died of puerperal fever. In 1851, he reported the same finding 

subsequently in the tissue fluids of a patient who had died of leukemia.22 Carl 

Folwarczny in 1858 demonstrated of elevated lactate levels in the blood of a living 

patient .23 The basis for the understanding of the significance of elevated lactate levels 

in critically ill patients was made after this observation. 

 LACTATE PRODUCTION, METABOLISM, AND EXCRETION 

For metabolism of glucose, Glycolysis is the first step (Fig. 1), and its end 

product is pyruvate. After the formation of pyruvate, pyruvate can follow multiple 

metabolic pathways. It enter in the mitochondrial membranes and produce energy (38 

molecules of ATP) by entering into tricarboxylic acid pathway. With the help of 

lactate dehydrogenase pyruvate can be converted into Lactate. It can be also be used 

as a substrate in gluconeogenesis for the production of glucose, or it can undergo 

transamination to alanine. When the pyruvate level is high it is converted to lactate so, 
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pyruvate to lactate conversion is reserved mainly for high pyruvate levels. pyruvate to 

lactate conversion is favored during hypoxic tissue (oxygen deprivation) conditions 

and several other clinically relevant conditions.20 

Glucose 1 2ADP 1 2NAD1 / 2Pyruvate 1 2ATP 1 2NADH 

Pyruvate 1 NADH 1 H1 4 Lactate 1 NAD1 

Figure 3: Glycolysis Pathway. 

 

Conditions which favor the lactate productions from pyruvate are: 
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 Systemic hypo perfusion (due to any reason) necessitating anaerobic metabolism. 

 Regional hypo perfusion (due to any reason) and dysfunction of microcirculation. 

 Increased aerobic glycolysis, with pyruvate production aberrantly exceeding 

pyruvate dehydrogenase capacity. This condition may be seen in reaction to 

cytokine release, increased circulating catecholamine levels, or the accumulation 

of leukocytes at the site of inflammation/infection. 

 In patient of sepsis and drug toxicity there is Mitochondrial dysfunction in which 

shunting of pyruvate away from the tricarboxylic acid cycle and formation of 

lactate. 

In patient excessive alcohol use and cofactor deficiency states (beriberi), in 

which there is Impaired activity of pyruvate dehydrogenase, formation of acetyl 

coenzyme A from pyruvate is altered, this step is necessary for aerobic pathway to 

occur, so lactate formation takes place. 

In unstressed patients normal blood lactate concentration is 0.5-1 mmol/L. 

Patients with critical illness those who are admitted to ICU less than 2 mmol/L of 

Lactate concentration can be consider as normal. Hyperlactatemia can be consider 

when there is persistent, mild to moderate (2-4 mmol/L) increase in blood lactate 

concentration without metabolic acidosis (by any cause), whereas lactic acidosis is 

consider when there is persistently high blood lactate levels (usually >4 mmol/L) in  

The serum arterial lactate concentration tells the balance between net lactate 

production and net lactate consumption/clearance. This lactate concentration is 

generally less than 2 mmol/L. The amount of daily lactate production is about 1400 

mmol, and although majority of the tissues can produce lactate, Lactate production 

which is physiological mainly produce from skeletal muscle (25%), skin (25%), brain 

http://emedicine.medscape.com/article/242975-overview
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(20%), intestine (10%), and red blood cells (20%).28 In pathologic conditions, 

eloquent lactate production occurs in other organs also. 

In the critically ill who are admitted to ICU, lactate is produced in tissues 

outside the “usual lactate producers (other than physiological production) which 

includes lungs, white blood cells, and splanchnic organs. Physiologic lactate 

production by the lungs is very less leading to an arteriovenous difference in lactate 

levels close to zero across the lungs under physiologic conditions.29 In critically ill 

patients who are admitted to ICU , Weil and colleagues30 observed that venous blood 

samples from a pulmonary artery catheter yielded lactate concentrations equivalent to 

those in arterial blood. This finding has been replicated in subsequent works in 

patients with severe sepsis and acute lung injury/acute respiratory distress 

syndrome,31-33 as well as in patients without significant hypoxemia(low oxygen in 

blood).34 

Similarly, lactate is also released in supra physiologic amounts from the sites 

of infection and inflammation and is thought to be related to the increase glycolysis in 

the recruited and activated leukocytes at the sites of infection. WBC (white blood cell) 

have a very less capacity for aerobic (mitochondrial) ATP generation. Whenever they 

are activated, these cells rely mainly on augmented anaerobic glycolysis (low oxygen) 

to meet energy demands, ultimately leads to the lactate production in high amount not 

related to oxygen deprivation. In experimental models, there is significant increases 

were noted in blood lactate levels following exposure to endotoxin35 and were thought 

to be a result of increases leukocyte lactate production. 

Lactate is metabolized mainly in the liver (60%), kidneys (30%), and heart 

(10%). The periportal hepatocytes directly use lactate to produce glycogen and 



Review of Literature 

 

15 

glucose via the Cori cycle in the liver. In patients with chronic liver disease, there 

may be diminished lactate clearance and this can lead to elevated blood levels.36,37 

The lactate is also used by renal cortex via the gluconeogenesis pathway to 

produce glucose.38 Renal lactate clearance become impaired whenever there is 

reduction in renal blood flow because the renal cortex  is very sensitive less blood 

through renal artery, in critically ill patients admitted to ICU with compromised renal 

blood flow, which leads to elevated lactate levels. If the renal threshold is exceeded 

Lactate can be excreted by the kidney (approximately 5–6 mmol/L). The serum 

concentration of lactate is generally less than 2 mmol/L; hence, lactate is not excreted 

in the urine in physiologic states. 

Lactate as a bio-marker 

A biomarker is defined as “a characteristic that is objectively measured and 

evaluated as an indicator of normal pathogenic processes, biologic processes, or 

pharmacologic responses to a therapeutic intervention.”39 The International Sepsis 

Forum Colloquium on Biomarkers of Sepsis described below.40 

Uses of biomarkers Screening: It is helpful to identify patients at increased risk of 

inimical outcome to inform a prophylactic intervention or further diagnostic test 

Diagnosis: It is helpful to establish a diagnosis to inform a treatment decision, and to 

do so more reliably, urgently, or less expensively than available methods 

Risk stratification: It is helpful to identify subgroups of patients within a particular 

diagnostic group, who may experience greater benefit or harm with therapeutic 

intervention 
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Monitoring: It is helpful to measure response of the treatment to permit the titration of 

dose or duration of treatment and manage accordingly. 

Surrogate end point: It is helpful to provide a more sensitive measure of the 

consequences of treatment that can substitute for a direct measure of a patient-

centered outcome. 

The presence of an elevated serum lactate level is strongly associated with morbidity 

and mortality in diverse populations of critically ill patients. Clinically, serum lactate 

is a potentially useful biomarker to risk-stratify patients with severe sepsis presenting 

to the emergency department (ED). In sepsis, elevated serum lactate level may be due 

to either impaired lactate clearance or excessive production. It is, therefore, plausible 

that an elevated serum lactate level is simply a manifestation of organ dysfunction, 

given that the clearance of lactate is dependent on hepatic and renal functions. 

Furthermore, investigators demonstrated an association between organ dysfunction 

and mortality in septic ED patients.41-56 

Various studies: 

In a Daniel et.ol57 study at Germany of 451 patients, with a mortality of 44.8%; 

hyperlactatemia without vasopressor need (cryptic shock): 72 patients, mortality 

35.3%; no hyperlactatemia with vasopressor need: 331 patients, mortality 27.7%; and 

absence of hyperlactatemia or overt shock: 134 patients, mortality 14.2% (P < .001), 

so it was concluded hyperlactatemia increases risk of death. Frequencies of the 3 most 

important sources of infection (abdominal, pulmonary, and urogenital) differed 

significantly between groups. Limitations- We had no data on comorbid conditions, 

most important preexisting liver disease, which is a potential confounder in Lactate 

interpretation and known to be associated with mortality. 
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The Christie JD et ol.study,58 was carried out in Pennsylvania from 2005 to 

2007: 830 patient were included. Mortality at 28 days was 22.9% and median serum 

lactate was 2.9 mmol/L. Intermediate (p - 0.024) and high serum lactate levels (p < 

0.001) were associated with mortality in the non-shock subgroup. In the shock 

subgroup, intermediate (p - 0.022) and high serum lactate levels (p -0.001) were also 

associated with mortality. It was concluded that lactate was associated with mortality 

independent of clinically apparent organ dysfunction and shock in patients admitted to 

the ICU with severe sepsis. Limitations- Retrospective cohort study is potentially 

prone to selection, ascertainment, and misclassification bias, temporal delay 

potentially exists between the identification of sepsis and the measurement of serum 

lactate. 

IN a Stephen Trzeciak study,59 of 1,177 patients in Camden, In-hospital 

mortality was 15%, 25%, and 38% in low, intermediate, and high lactate groups, 

respectively. So, measurement of lactate in patients with infection and possible sepsis 

can affect assessment of mortality risk. Specifically, an initial lactate≥4.0mmol/l 

substantially increases the probability of acute phase death. Limitations: 1>the timing 

of measuring lactate in relation to the time that a clinician first identified the presence 

of an acute infection was not available for all subjects in this lactate registry and could 

only be inferred from a sample of high severity patients who also developed severe 

sepsis criteria. 2> fact that this study only included patients in whom lactate was 

measured by a clinician represents an inherent bias in the sample.3> registry did not 

capture comprehensive clinical information. 
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In a study of Tim C.Jansen60, 394 patients in Dutch blood lactate levels at 

admission to the ICU (LacT0) and the reduction of lactate levels from T - 0 to T- 12 

hours (LacT0–12) and from T - 12 to T - 24 hours (LacT12–24), were related to in 

hospital mortality. Reduction of lactate was associated with a lower mortality only in 

the sepsis group (LacT0–12: hazard ratio -0.34, p - 0.004 and -LacT12–24: HR 0.24, 

p - 0.003), but not in the LT group (LacT0–12; HR 0.78, p - 0.52 and LacT12–24; HR 

1.30, p - 0.61). The prognostic values of LacT0, LacT0–12, and LacT12–24 were 

similar in hemodynamically stable and unstable patients (p-0.43). Regardless of the 

hemodynamic status, lactate reduction during the first 24 hours of ICU stay is 

associated with improved outcome only in septic patient. Limitation- 1>the group 

Classification might have changed during the 24 hours. For instance, a trauma patient 

with a hemorrhagic shock at admission could have developed ischemia-reperfusion 

damage or sepsis within 24 hours. 2> not collected indices to examine anaerobic or 

aerobic pathogenesis of hyperlactatemia (e.g., lactate to pyruvate ratio, liver function 

test, serum catecholamine concentration, or microcirculation imaging) 3>Did not 

register any form of advanced hemodynamic monitoring, such as cardiac output or 

SvO2, nor measured oxygen transport. 

In a study of Paul A. van Beesta de61, 74 patients in Europe, lactate levels 

were prospectively were obtained in a pre-hospital setting. Total population was 

divided into two groups, that is, a shock group and a non-shock group according to 

the predefined shock symptoms. The shock group was divided into two groups, that 

is, a lactate less than 4mmol/l (subgroup I) and a lactate of at least 4mmol/l. In about 

50% of possible cases, lactate was measured in the pre-hospital setting. Median 

lactate in subgroup I (n=74) was 3.2 (1.5–3.9)mmol/l versus 5.0 (4.0–20.0)mmol/l in 

subgroup II (n=61) (P<0.0001). Significant differences were found in length of stay in 
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intensive care unit (P=0.03) or hospital (P=0.04) and mortality (subgroup I 12.2% vs. 

subgroup II 44.3%; P=0.002). In normotensive shock patients showing a lactate of at 

least 4mmol/l (n=27), the mortality was higher compared with normotensive shock 

patients with a lactate less than 4mmol/l (n=31) (35 vs. 7%; P<0.001). Limitation- 

1>this quality improvement project was not powered to yield conclusions pertaining 

to the obtained lactate measurements. 2>lactate was measured either from venous or 

capillary blood. 3> The lactate measurements are predominantly made in the 

Apeldoorn area and reflect such a single-center observation. 

In study of Nathan I. Shapiro62, in Boston 1278 patients, 105 (8.2%) deaths 

during hospitalization, with 55 (4.3%) of 1,278 deaths occurring in the first 3 days. 

Mortality rates increased as lactate increased: 43 (4.9%) of 877 of patients with a 

lactate level between 0 and 2.5 mmol/L died, 24 (9.0%) of 267 patients with a lactate 

level between 2.5 and 4.0 mmol/L died, and 38 (28.4%) of 134 patients with a lactate 

level greater than or equal to 4.0 mmol/L died. Lactate level greater than or equal to 

4.0 mmol/L was 36% (95% confidence interval [CI] 27% to 45%) sensitive and 92% 

(95% CI 90% to 93%) specific for any death; it was 55% (95% CI 41% to 68%) 

sensitive and 91% (95% CI 90% to 93%)specific for death within 3 days. Limitations: 

collected no data about hemodynamics, comorbidities, or other Clinical conditions 

like systemic inflammatory response syndrome, severe sepsis, or septic shock. 

In this study of Brad S. Karona63, in USA 501 patient of suspicion sepsis 

patient, WBC, neutrophil, and IG counts were measured further classified as having 

severe sepsis or septic shock, There were 267 patients without sepsis; and 234 with 

sepsis, including 35 patients with severe sepsis or septic shock. Lactate had the 

highest OR (1.44, 95th% CI 1.20–1.73) for the prediction of sepsis; while WBC, 
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neutrophil count and percent (neutrophil/WBC) had OR > 1.00 (p < 0.05). All 

biomarkers had AUC < 0.70 and sensitivity and specificity< 70% at the optimal cut-

off. Initial lactate was the best biomarker for predicting severe sepsis or septic shock, 

with an odds ratio (95th% CI) of 2.70 (2.02–3.61) and AUC 0.89 (0.82–

0.96).Limitations- Sepsis definitions and guidelines have been updated since the 2012 

guidelines were released, However reclassification according to updated definitions 

was not possible in the scope of the current study. 

With a population of 1.22 billion, today India is grappling with various health 

issues. One of them is management of illnesses like 'Sepsis', which is taking a toll not 

only in rural India but is also prominent in urban India. Sepsis is a life-threatening 

medical condition triggered due to the body's response to an infection. It is often 

caused by microorganisms invading the body, either limited to a specific body part or 

can be widespread in the bloodstream.6 

There are typically four progressive stages of Sepsis namely SIRS (Systematic 

Inflammatory Response Syndrome), SEPSIS, Septic Shock and MODS (Multiple 

Organ Dysfunction Syndrome). India currently tackles 750,000 cases of Sepsis every 

year of which overall mortality rate in ICU patients is 12.08% and in the severe stage 

Sepsis patients it is 59.26%. 

“If empirical treatment for sepsis and bacteremia is holdup it will increase 

chances of mortality 6 as well as duration of stay 7 and cost 8, so making timely 

recognition of infection and initiation of appropriate therapy an important goal so, the 

need for rapid diagnosis and risk stratification where biomarkers like lactate could be 

of use”. Initial lactate level is very important to tell the prognosis, if the initial lactate 

level is high the prognosis of the patient is poor, so according to the level of initial 
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lactate level the risk can be judged. After starting the treatment, is patient responding 

to the treatment can also be judged with consequent lactate level. If the lactate level is 

increasing the prognosis of the patient is poor and should change the treatment like 

change in antibiotics. If the level of lactate is decreasing the prognosis of the patient is 

improving.8 
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MATERIALS AND METHODOLOGY 

This study was done to identify the association between sepsis (severe sepsis 

and septic shock) and hyperlactatemia and clinical and laboratory manifestation of 

sepsis. . It was conducted for one and a half year from January 2016 to June 2017 in 

the ICU of Dhiraj hospital, Dept. of medicine of SBKS MI & RC, Sumandeep 

Vidyapeeth, Piparia. This was cross sectional, observational study. It was started after 

procuring approval for the study from the Institutional ethics committee.  

All suspected and known cases of sepsis (> 18 years in age) coming to ICU of 

Dhiraj hospital were enrolled for the study. Diagnosis is made by thorough clinical 

examination and laboratory investigations and patients who gave written, informed 

consent for participating were included in the study. Drug induced hyperlactatemia, 

outside treated on the line of sepsis and the patients who did not give consent were 

excluded from the study. 

Data collection: All cases enrolled were subjected to clinical and laboratory 

investigation for confirmation of sepsis.  All included participants were subjected to 

Arterial blood gas analysis, Lactate level, CBC, RFT, LFT, RBS, Urine RM, ESR, 

chest X-ray, USG Abdomen.  Laboratory evaluations were performed in the 

institutional pathology and biochemistry labs. 

ABG for lactate were done immediately after conformation of sepsis on admission to 

ICU.” 

Lactate less than 2 (mmol/mm3) was considered normal. 
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RESULTS 

Total 50 patients were enrolled in the study and were analyzed. Out of 50 patients 

31(62%) were male, 19 (38%) were female (Table-1(a)). Past history of Diabetes 

mellitus was present in 17 (34%) patients, hypertension was present in 13 (26%) 

patients, tuberculosis in 3(6%)  patients, ischemic heart disease in 4 (8%) patients, 

sickle cell hemoglobinopathies 2 (4%) patients bronchial asthma in 1 (2%) patient and 

liver disease in 1 patient (2%), (Table 1(b)). 

Table 1(a): Demographic characteristic of study population 

Sex Frequency Percent 

Male 31 62.0 

Female 19 38.0 

Total 50 100.0 

 

 

Graph 1(a): Graph showing Demographic characteristic of study population 



Results 

 

 

24 

Table 1(b): Past history in study population 

Past History Frequency Percent (n=50) 

Not Significant 26 52.0 

Diabetes mellitus 17 34.0 

Hypertension 13 26.0 

Tuberculosis 3 6.0 

Ischemic heart 

disease 

4 8.0 

Bronchial Asthma 1 2.0 

Liver Disease 1 2.0 

Sickle cell 

Hemoglobinopathies 

2 4.0 

 

 

Graph 1(b): Graph showing Past history in study population 
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Table 2: Distribution of participants by their age 

Age group Frequency Percent 

<=30 11 22.0 

31-40 8 16.0 

41-50 9 18.0 

51-60 10 20.0 

>60 12 24.0 

Total 50 100.0 

        

 

Graph 2: Graph showing Distribution of participants by their age 

Out of 50 patients 11 (22%) patients were of age ≤ 30 years, 8 (16%) were between 

age of 31 to 40 years, 9(18%) patients were between 41 to 50 years of age, 10(20%) 

patient were between 51-60 years while 12 (24%) patient were >60 years (Table 2) in 

age. Thus majority of patients were males and were from the elder age groups. 
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Table 3: Frequency of symptoms/signs in study population. 

Sign / symptoms No of patients Percentage (n=50) 

Fever 36 72.0 

Vomiting 15 30.0 

Altered sensorium 29 58.0 

Breathlessness 10 20.0 

Jaundice 15 30.0 

Cough 1 2.0 

Convulsion 5 10.0 

Abdominal Pain 12 24.0 

  

 

Graph 3: Graph showing Frequency of symptoms/signs in study population 

Out of 50 patients, fever was present in 36 (72%), vomiting was present in 15 (30%), 

altered sensorium was present in 29 (58%), breathlessness was present in 10 (20%), 

jaundice was seen in 15 patient(30%), cough was present in 1 (2%), convulsion was 

present in 5 (10%) and abdominal pain was present in 12 patients (24%).(Table 3)  
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Table 4: Vitals of the study population: 

Variable N Mean Std. Deviation 

Age in years 50 46.4 17.23 

Pulse/ min 50 108.96 17.720 

Respiratory Rate/min 50 28.04 5.043 

Systolic blood pressure 

in mmhg 

50 101.20 18.428 

Diastolic blood pressure 

in mmhg 

50 65.20 12.778 

  

In the study population, mean age was 46.4 ± 17.23 years, mean pulse rate was 108.96 

± 17.72 per minute, mean respiratory rate was 28.04 ± 5.04 per minute, mean systolic 

blood pressure was 101 ± 18.428 mm Hg, mean Diastolic Blood Pressure 65.20 ± 

12.778. Thus, most of the patients were elderly with increased pulse rate and 

respiratory rate whereas systolic and diastolic blood pressure were at the lower 

side.(Table 4) 
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Table 5: Examination findings of study participants: 

General Examination No of patients Percentage (n=50) 

Pallor 18 36.0 

Icterus 18 36.0 

Cyanosis 0 0 

Clubbing 0 0 

Lymphadenopathy 0 0 

Edema 3 6.0 

Abnormal CVS 0 0 

Respiratory examination   

Normal air entry 19 38.0 

Air entry reduced 17 34.0 

Air entry reduced and 

Crepitation Present 

1 2.0 

Crepitation present 13 26.0 

Normal 37 74.0 

Splenomegaly 11 22.0 

Hepatomegaly 7 14.0 

Ascitis 3 6.0 

 

 

Graph 4: Graph showing Examination findings of study participants 
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Out of 50 patients, pallor is present in 18 patients (36%), Icterus is present in 18 

patients (36%), Edema is present in 3 patients (6%), cyanosis, clubbing, 

lymphadenopathy is not present in any patient. In respiratory system examination, 

normal air entry is present in 19 patients(38%), Air entry reduced in 17 patients(34%), 

air entry reduced and crepitation is present in 1 patient(2%), crepitation is present in 

13 patients(26%). In per Abdomen Examination, normal in 37 patients (74%), 

splenomegaly is present in 11 patients (22%), Hepatomegaly is present in 7 patients 

(14%), and Ascites is present in 3 patients (6%) (Table 5) 

 

  



Results 

 

 

30 

Table 6 (a): Result of investigation in study population 

Variables N Mean Std. Deviation 

HB (mg/dl) 50 10.992000 2.7441842 

TLC(per cumm3) 50 16936.00 9887.423 

Neutrophils 50 78.62 12.355 

Lymphocyces 50 14.28 10.377 

Monocytes 50 3.24 .960 

Eosinophils 50 3.66 1.239 

Platelet count(per cumm3) 50 1.984200 1.2466905 

Erythrocytes 

sedimentation rate 

50 49.438 29.0262 

Random blood sugar  

( mg/dl) 

50 165.00 80.524 

Lactate(mmol/mm3) 50 3.382400 2.1931420 

pH 50 7.368980 .1478708 

Partial pressure of 

co2(mm Hg) 

50 31.978800 14.3914864 

Partial pressure of 02 

(mm Hg) 

50 70.91 19.36 

Bicarbonates (mEq/L) 50 18.912000 6.4374745 

Oxygen saturation in 

blood(%) 

50 92.154000 10.4665299 

UREA(mg/dl) 50 107.24 95.321 

CREATININE 

(mg/dl) 

50 2.362000 1.8728882 

BILIRUBIN(mg/dl) 50 2.974000 4.0765036 

SGPT(U/l) 50 188.800 561.7456 

SGOT(U/l) 50 183.2050 568.75657 
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Mean hemoglobin was 10.99 ± 2.74 mg/dl, mean total leukocyte count was 16938 ±  

9887.423/cumm, mean neutrophils were 78.62 ±  12.35/cumm, mean lymphocytes 

were 14.28 ± 10.377/cumm, mean eosinophil count was 3.24 ±  0.960/cumm, mean 

basophil count was 3.66 ±  1.23/cumm, mean platelet count was 1.98 ± 1.24 mg/dl, 

mean erythrocyte sedimentation rate 49.43± 29.02 mg/dl, mean lactate level was 3.38 

± 2.19 mmol/mm3, mean pH was 7.36 ± o.14, mean partial pressure of carbon di 

oxide was 31.95 ± 14.39 mm Hg, partial pressure of oxygen was 70.91± 19.36 mm 

Hg, oxygen saturation of the blood was 92.15 ±10.46%, mean urea was 107.24 

±95.32 mg/dl, creatinine was 2.36 ±1.87 mg/dl, bilirubin was 2.97 ±4.04mg/dl, mean 

SGPT was 188 ±561.74 U/l while  mean SGOT was 83 ±568.75 U/l (Table 6(a)) 
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Table 6 (b) Investigation reports in study population 

Urine Routine and micro Frequency Percent 

>2-3 pus cell 20 40.0 

Normal 30 60.0 

Total 50 100.0 

Chest x-ray   

Normal 38 76.0 

Consolidation 9 18.0 

Pleural effuse 3 6.0 

 50 100% 

USG ABD Frequency Percent (n=50) 

Normal 35 70.0 

Splenomegaly 12 24.0 

Hepatomegaly 8 2.0 

Ascites 3 6.0 

 50 100% 

Hyperlactatemia (mmol/L) 34 68.0 

Normal 16 32.0 

Total 50 100.0 
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Graph  5: Graph showing Investigation reports in study population 

Out of 50 patients urine microscopy showed >2-3 pus cells in 20 patients, chest x ray 

revealed consolidation in 9 (18%) and pleural effusion in 3 (6%). Ultra Sonography of 

abdomen revealed splenomegaly in 12 (24%) patients, hepatomegaly in 8 (16%) 

patients and ascites in 3 (6%) patients. Hyperlactatemia was present in 34 (   68 %) 

patients (>2 mmol/L), in 16 ( 32%) it was (<2 mmol/L) (Table 6b) 

 

  

0

5

10

15

20

25

30

35

40

>
2

-3
 p

u
s 

ce
ll

C
o

n
so

lid
at

io
n

P
le

u
ra

l e
ff

u
se

Sp
le

n
o

m
eg

al
y

H
ep

at
o

m
eg

al
y

A
sc

it
e

s

Urine
Routine

and Micro

Chest X-Ray USG ABD

40

18

6

24

16

6

P
e

rc
e

n
ta

ge
 o

f 
P

at
ie

n
ts



Results 

 

 

34 

Table 7: Source of infection in study population 

Source of Infection Frequency Percent 

ABDOMEN 13 26.0 

ABDOMEN AND URINARY 

TRACT INFECTION 

2 4.0 

COMMUNITY ACQUIRED 

INFECTION 

10 20.0 

COMMUNITY ACQUIRED 

INFECTION AND URINARY 

TRACT 

3 4.0 

DENGUE 1 2.0 

ENTRIC FEVER 4 8.0 

LUNG 1 2.0 

MALARIA 4 8.0 

MENINGITIS 1 2.0 

URINARY TRACT INFECTION 12 24.0 

Total 50 100.0 
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Graph 6:  Graph showing Source of infection in study population 

Out of 50 patients, source of the infection in 13 patients (26%)  was abdomen, in 2 

patient (4%) source of infection from urinary tract and also from Abdomen, in 10 

patients (20%) source of infection from community acquired pneumonia, in 3 patients 

(6%) source of infection from community acquired pneumonia and urinary tract 

infection,  1 patient(2%) has Dengue, 4 patients (8%) has Enteric fever, 4 patients 

(8%) has malaria, 1 patients(2%) has meningitis, in 12 patients (24%) has source of 

infection urinary tract. (Table 7) 
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Table 8: Number of patients survived and died 

Outcome Frequency Percent 

Discharge 24 48.0 

Death 26 52.0 

Total 50 100.0 

   

Out of 50 patients, 24 (48%) patients were Discharge, and Death in 26 (52%) patients. 

(Table 8) 

Table 9: Difference in the lactate level of those who recovered and those who died. 

 OUTCOME N Mean Std. 

Deviation 

t-value p-value 

LACTATE 

(mmol/mm3) 

Discharge 24 2.640000 1.6946540 -2.410 0.020 

Death 26 4.067692 2.4016083   

 

Out of 50 patients, 24 (48%) patients were discharged in whom mean lactate level 

was 2.64 ± 1.69, and 26 (52%) patients died in whom mean lactate level is 4.06 ± 2.4, 

p-0.020. 

Thus, there was a significant difference in lactate levels of patients who survived and 

patients who died; p-0.020. It suggests that lactate may act as a biomarker of mortality 

of the patients in sepsis. (Table 9) 
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Table 10: Relation of hyperlactatemia with gender 

  Hyperlactatemia Total 

  Hyperlactatemia Normal  

SEX Male 21 10 31 

67.7% 32.3% 100.0% 

Female 13 6 19 

68.4% 31.6% 100.0% 

Total 34 16 50 

68.0% 32.0% 100.0% 

 

 

Out of 31 male patients, hyperlactatemia was present in 21(67.7%) and in 10(32.3%) 

lactate level was normal.  Amongst 19 females, hyperlactatemia was present in 13 

(68.4%) while 6 (31.6%) had normal lactate level, p-0.960. Thus there was no 

significant difference in lactate levels between male and female patients. (Table 10) 

 

 

 Value Df P-value 

Pearson Chi-Square .002 1 .960 
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Table 11: Odds of finding, symptoms and signs in patient with hyperlactatemia and 

without hyperlactatemia 

Sign / 

symptoms 

Hyperlactatemia Normal Chi-

square 

p-value Odds 

Ratio(OR) 

Fever 26(72.2) 10(27.8) 1.053 0.305 1.950 

Vomiting 8(53.3) 7(46.7) 2.118 0.146 0.396 

Altered 

sensorium 

21(72.4) 8(27.6) 0.618 0.432 1.615 

Breathlessness 7(70) 3(30) 0.023 0.880 1.123 

Jaundice 11(73.3) 4(26.7) 0.280 0.597 1.435 

Abdominal 

pain 

6(50) 6(50) 2.351 0.125 0.357 

Pallor 13(72.2) 5(27.8) 0.230 0.631 1.362 

Icterus 13(72.2) 5(27.8) 0.230 0.631 1.362 

   

There was no significant difference in odds of finding fever in patients with 

hyperlactatemia as compared to those with normal lactate level (OR-1.95, p-0.305). 

There was no significant difference in odds of finding with vomiting in patient with 

hyperlactatemia as compared to those with normal lactate level (OR-0.39, p-0.14).  

Similarly, there was no significant difference in odds of finding altered sensorium in 

patients with hyperlactatemia as compared to those with normal lactate level (OR-

1.61, p-0.432), no significant difference in odds of finding with breathlessness in 

patients with hyperlactatemia as compared to those with normal lactate level (OR-

1.123, p-0.880), no significant difference in odds of finding with jaundice in patients 
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with hyperlactatemia as compared to those with normal lactate level (OR-1.435, p-

0.597), no significant difference in odds of finding with abdominal pain in patients 

with hyperlactatemia as compared to those with normal lactate level (OR-0.357, p-

0.125). 

Pallor was present in 13 patient with hyperlactatemia while there was no pallor in 5 

patients; there was no significant difference in odds of finding with pallor in patient 

with hyperlactatemia as compared to those with normal lactate level (OR-1.36, p-

0.63). Icterus was present in 13 patient with hyperlactatemia and no icterus in 5 

patients; thus there was no significant difference in odds of finding icterus in patients 

with hyperlactatemia as compared to those with normal lactate level (OR-1.36, p-

0.631). (Table 11) 
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Table 12: Odds of death in hyperlactatemia and normal lactate. 

Hyperlactatemia OUTCOME Total 

Death Discharge 

Hyperlactatemia 

(mmol/mm3) 

20 14 34 

58.8% 41.2% 100.0% 

Normal 6 10 16 

37.5% 62.5% 100.0% 

Total 26 24 50 

52.0% 48.0% 100.0% 

 

Chi-Square Value P-value OR 

1.982 .159 2.381 

 

 

Graph 7: Graph showing Odds of death in hyperlactatemia and normal lactate. 
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Odds of death in patients with hyperlactatemia was 2.38 times more than in those with 

normal lactate; although this did not translate into a statistically significant figure. (p-

0.159). (Table 12) 

Table 13: Relation of various clinical and laboratory parameters with lactate levels 

 Hyperlactatemia N Mean Std. 

Deviation 

t-value p-value 

AGE Hyperlactatemia 34 46.79 17.255 .150 .881 

Normal 16 46.00 17.735   

PULSE (per 

min.) 

Hyperlactatemia 34 110.88 16.077 1.121 .268 

Normal 16 104.88 20.759   

RR (per min.) Hyperlactatemia 34 28.53 4.607 1.000 .322 

Normal 16 27.00 5.888   

SBP in mm Hg Hyperlactatemia 34 100.18 19.728 -.569 .572 

Normal 16 103.38 15.675   

DBP in mm 

Hg 

Hyperlactatemia 34 64.59 14.376 -.490 .627 

Normal 16 66.50 8.718   

HB (mg/dl) Hyperlactatemia 34 10.852941 2.9291880 -.518 .607 

Normal 16 11.287500 2.3635778   

TLC per 

cumm3 

Hyperlactatemia 34 16938.24 10900.126 .002 .998 

Normal 16 16931.25 7613.472   

Neutrophil Hyperlactatemia 34 77.00 13.755 -1.363 .179 

Normal 16 82.06 7.987   
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Lymphocytes Hyperlactatemia 34 16.21 11.62 1.968 .055 

Normal 16 10.19 5.29   

Monocytes Hyperlactatemia 34 3.18 .999 -.679 .501 

Normal 16 3.38 .885   

Eosinophils Hyperlactatemia 34 3.62 1.303 -.349 .728 

Normal 16 3.75 1.125   

Platelet counts 

per cumm3 

Hyperlactatemia 34 1.864412 1.2309843 -.990 .327 

Normal 16 2.238750 1.2813372   

Erythrocyte 

sedimentation 

rate 

Hyperlactatemia 34 50.968 28.4927 .539 .592 

Normal 16 46.188 30.8161   

Random blood 

sugar (mg/dl) 

Hyperlactatemia 34 161.76 71.123 -.411 .683 

Normal 16 171.88 99.893   

pH Hyperlactatemia 34 7.368824 .1528470 -.011 .991 

Normal 16 7.369312 .1415315   

PCO2 (mm 

Hg) 

Hyperlactatemia 34 30.518824 11.7129681 -1.047 .300 

Normal 16 35.081250 18.9644657   

PO2 (mm Hg) Hyperlactatemia 34 70.12 20.64 -.416 .679 

Normal 16 72.58 16.81   

Bicarbonates 

(mEq/L) 

Hyperlactatemia 34 18.052941 5.8028851 -1.388 .171 

Normal 16 20.737500 7.4876676   



Results 

 

 

43 

Oxygen 

saturation in 

blood 

Hyperlactatemia 34 91.285294 12.1620655 -.853 .398 

Normal 16 94.000000 5.2055099   

UREA 

(mm/dl) 

Hyperlactatemia 34 93.62 75.573 -1.491 .142 

Normal 16 136.19 125.706   

CREATININE 

(mg/dl) 

Hyperlactatemia 34 2.247059 1.5435566 -.629 .533 

Normal 16 2.606250 2.4745286   

BILIRUBIN 

(mg/dl) 

Hyperlactatemia 34 3.414706 4.7268500 1.117 .269 

Normal 16 2.037500 1.9376532   

SGPT (U/l) Hyperlactatemia 34 252.894 673.9582 1.181 .243 

Normal 16 52.600 49.4092   

SGOT (U/l) Hyperlactatemia 34 230.9162 678.54825 .862 .393 

Normal 16 81.8188 166.28085   

 

There was no statistically significant difference between patients with hyperlactatemia 

and normal Lactate levels in respect to terms of Age (p-0.881), pulse rate (p-0.268), 

respiratory rate (p- 0.322), systolic blood pressure (p- 0.572), diastolic blood pressure 

(p-0.627), hemoglobin (p-0.607), total leucocyte count (p-0.998), neutrophils (p-

0.179), lymphocytes (p-0.353), monocytes (p-0.501), eosinophils (p-0.78), Platelets ( 

p-0.327), erythrocytes sedimentation rate(p-0.592), random blood sugar(p-0.683), pH 

(p-0.991), partial pressure of carbon-dioxide (p-0.300), partial pressure of oxygen (p-

0.922), bicarbonates (p-0.171), oxygen saturation in blood (p-0.398), urea (p-0.142), 

creatinine (p-0.533), bilirubin (p-0.269), SGPT (p-o.243) and SGOT (p-0.393). (Table 

13) 
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DISCUSSION 

Lactate has been studied as a measure of illness severity in circulatory shock for 

several decades dating back to the 1800’s 64, 65. Although there are various explanations 

regarding the mechanisms responsible for lactate accumulation in severe sepsis and 

septic shock, it remains a robust surrogate marker for the development of multi-organ 

failure and poor outcome 66-70. Evidence-based guidelines have recommended that an 

elevated lactate is sufficient to diagnose shock, irrespective of hypotension 69. Sepsis 

with lactate level greater than or equal to 4 mmol/L is associated with high mortality 

and is an indication to initiate treatment protocols and care bundles 70 

We also observed that in patients admitted to ICU with signs and symptoms of 

sepsis, a single measurement of arterial lactate provides risk-stratification information 

about in hospital mortality. We measured lactate in a systematic fashion and used the 

objective endpoint of all-cause mortality. The mortality rate of 58.8 % for patients with 

a lactate level greater than or equal to 2.0 mmol/mm3 was significantly greater (p-

0.020) than that in patients with normal lactate level. Thus, it clearly demonstrates that 

a lactate level may be helpful in identifying a high-risk patient population in the ICU. 

This finding was consistent with results in previous studies. 

Shapiro et al62 reported an all-cause mortality rate of 28% for patients with 

lactate level greater than or equal to 4.0 mmol/mm3 and suggested that serum lactate 

level may be helpful in identifying a high-risk patient population in the Emergency 

department. Seminal work by Broder and Weil et al81 studied 56 patients in shock from 

a variety of causes and found a mortality rate of 89% when a single lactate value was 

greater than or equal to 4 mmol/L. 
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Aduen et al79 investigated lactate levels in a cross-section of 180 

undifferentiated ICU patients. They found that lactate level was significantly higher in 

non survivors, regardless of blood pressure. Other authors have focused on patients 

specifically with septic shock.  

Bakker et al82 focused on 48 ICU patients with septic shock and found that 

initial and serial blood lactate levels were superior to pulmonary arterial catheter–

derived data in predicting mortality. 

Vincent et al44, Bakker et al,42 and Falk et al78 found that serial lactate levels 

predicted mortality in ICU patients with septic shock but that initial levels had less of 

a prognostic ability. 

Frequencies of the three most important sources of infection (abdominal, 

pulmonary, and urosepsis) differed significantly between groups in our study. This 

might be associated with different strains of pathogens; but, unfortunately, we had no 

data on the strain of the pathogen. These associations have not been reported before. A 

larger study, including 1948 patients, showed a higher frequency of pneumonia in 

severe sepsis and cryptic shock and a higher frequency of urosepsis in dysoxic shock, 

in contrast to our results 17. The different patterns may be attributable to the overall 

different patient population in the study by Ranzani et al 80 who recruited patients 

admitted to all areas of the hospital (whereas only patients admitted to an ICU were 

included in our study) with a high proportion of patients without shock, low frequency 

of abdominal infection, and the study taking place in an emerging nation.  

There is no generally accepted cutoff defining hyperlactatemia. A single study 

reported an increase in mortality for lactate levels more than 1.4 mmol/L 70; but most 
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studies use 2 [71, 72, 74, 75] or 2.5 73, 76, 77 mmol/L as lowest cutoffs to define elevated 

lactate levels. So we have taken cut off 2mmol/l. 

We also observed that there was no association of hyperlactatemia with age, sex 

like in other studies 57-63, suggesting that age and gender do not affect the lactate levels 

in cases of sepsis.  

In our study we observed that there was no significant difference between 

patients of sepsis with hyper lactatemia and normal lactate levels  in terms of laboratory 

investigation like hemoglobin, total leukocytes count, platelet, creatinine, SGPT, 

SGOT, glucose. Other studies like one by D.O. Thomas et al57 have also reported similar 

observations but they reported deranged leucocytes, creatinine, SGPT, SGOT in 

majority of the patient of sepsis suggesting the involvement of multiple organ systems. 

In our study we didn’t find any significant difference in vitals of the patients 

with high lactate and normal lactate levels in sepsis, but we observed that majority of 

the patients of sepsis had lower systolic and diastolic blood pressure along with increase 

in pulse rate. 

Daniel O. Thomas-Rueddel reported that patients who had septic shock had the 

high lactate levels (p-0.01), We also observed that most of the patient of sepsis has low 

pH (acidosis), and there is low Po2 (hypoxia), high Pco2 (hypercapnia). 
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SUMMARY 

Sepsis is a systemic, deleterious host response to infection leading to severe 

sepsis (acute organ dysfunction secondary to documented or suspected infection) and 

septic shock. Sepsis is a contributing factor in >200,000 deaths per year in the United 

States. The incidence of severe sepsis and septic shock has increased over the past 30 

years, and the annual number of cases is now >750,000 (~3 per 1000 population). With 

a population of 1.22 billion, today India is grappling with various health issues. As 

sepsis is very common in patients admitted to ICU, so the early diagnosis and severity 

of the sepsis should be an important step in the management of sepsis. It has been 

suggested that as the level of lactate increase, the severity of sepsis is more. So, we 

planned to see the lactate level in patients of sepsis, and its cor relation with patients of 

sepsis admitted to our hospital in icu. 

   This prospective study was carried out in Medicine department of SBKS 

Medical Institute and research center, Piparia, Vadodara. A total number of 50 patients 

of sepsis were included in the study as per the inclusion and exclusion criteria. .  All 

included participants were subject to Arterial blood gas analysis for Lactate level, CBC, 

RFT, LFT, RBS, Urine RM, ESR, chest X-ray, USG Abdomen.  Laboratory evaluations 

were performed in the institutional pathology and biochemistry labs. 

  Total 50 of patients with sepsis were enrolled according to the inclusion and 

exclusion criteria in this prospective observational study. 

Out of 50 patients 31(62%) were male, 19 (38%) were female. , mean age was 

46.4 ± 17.23 years. Most of patient has the chief complains of fever, altered sensorium, 

breathlessness. mean pulse rate was 108.96 ± 17.72 per minute, mean respiratory rate 
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was 28.04 ± 5.04 per minute, mean systolic blood pressure was 101 ± 18.428 mm Hg, 

mean Diastolic Blood Pressure 65.20 ± 12.778. 

Out of 50 patients, pallor is present in 18 patients (36%), Icterus is present in 18 

patients (36%), Edema is present in 3 patients (6%), cyanosis, clubbing, 

lymphadenopathy is not present in any patient. In respiratory system examination, 

normal air entry is present in 19 patients(38%), Air entry reduced in 17 patients(34%), 

air entry reduced and crepitation is present in 1 patient(2%), crepitation is present in 13 

patients(26%). In per Abdomen Examination, normal in 37 patients (74%), 

splenomegaly is present in 11 patients (22%), Hepatomegaly is present in 7 patients 

(14%), and Ascites is present in 3 patients (6%). 

Mean hemoglobin was 10.99 ± 2.74 md/dl, mean total leukocyte count was 

16938 ±  9887.423/ cumm, mean neutrophils were 78.62 ±  12.35, mean lymphocytes 

were 14.28 ± 10.377, mean eosinophil count was 3.24 ±  0.960, mean basophil count 

was 3.66 ±  1.23, mean platelet count was 1.98 ± 1.24 mg/dl, mean erythrocyte  mg/dl, 

mean lactate level was 3.38 ± 2.19, mean pH was 7.36 ± o.14, mean partial pressure of 

carbon di oxide was 31.95 ± 14.39, partial pressure of oxygen was 70.91± 19.36, 

oxygen saturation of the blood was 92.15 ±10.46, mean urea was 107.24 ±95.32 mg/dl, 

creatinine was 2.36 ±1.87 mg/dl, bilirubin was 2.97 ±4.04mg/dl, mean SGPT was 188 

±561.74 U/l while  mean SGOT was 83 ±568.75 U/l 

Out of 50 patients source of infection was mainly from urinary tract, community 

acquired pneumonia, abdomen. 

Out of 50 patients, 24 (48%) patients were discharged in whom mean lactate 

level was 2.64 ± 1.69, and 26 (52%) patients died in whom mean lactate level is 4.06 ± 

2.4, p-0.020. 
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Thus, there was a significant difference in lactate levels of patients who survived 

and patients who died; p-0.020. 

So, it was concluded that elevated levels of lactate in serum are associated with 

higher mortality and poor prognosis. Serum lactate serves as the biological marker of 

prognosis and mortality in patients of sepsis. 
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CONCLUSION 

In patients of sepsis, elevated levels of lactate in serum are associated with higher 

mortality and poor prognosis. Serum lactate serves as the biological marker of 

prognosis and mortality in patients of sepsis. 
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ANNEXURE I: 

LIST OF ABBREVIATIONS 

 

MD = Medical Doctor 

Hb = Haemoglobin 

Pc = Platelets  

TLC=  Total leucocytes count 

CBC = Complete Blood Count 

SBP = Systolic Blood Pressure 

DBP = Diastolic Blood Pressure 

RFT= Renal function test 

LFT= Liver function test 

ABG= Arterial Blood Gas 

LAC= Lactate 

pH = Potential of Hydrogen 

Pco2 = Partial pressure of carbon dioxide 

Po2 = patial pressure of oxygen 

Spo2 = oxygen saturation of blood 

SBP- systolic Blood pressure 

DBP- diastolic blood pressure 
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ANNEXURE II: 

PARTICIPANT INFORMATION SHEET 

Study Title: Hyperlactatemia In Sepsis In Patients Admitted In Intensive 

Care Unit 

1. Introduction: 

Sepsis is a systemic, deleterious host response to infection leading to 

severe sepsis (acute organ dysfunction secondary to documented or 

suspected infection) and septic shock. Lactate was earlier known as a 

marker of tissue hypoxia and has recently emerged to be a marker of 

sepsis. So we planned to study the hyperlactatemia in patients of sepsis to 

see its significance and to also find out other cause of hyperlactatemia. 

2. What is the purpose of this study? 

To study incidence and causes of Hyperlactatemia in patients with sepsis 

on admission in ICU and to see ABG changes secondary to sepsis.    

3. Why have I been chosen?  

Having sepsis and no other history of hyperglycemia, drug induced 

hyperlactatemia and outside not treated on the line of sepsis. 

4. Do I have to take part?  

Yes, only for few tests that has to be done.                         

5. How long will the study last?  

Study will last for 1.5 – 2 years. 
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6. What will happen to me if I take part? 

You will be subjected to some questions about and related to the 

symptoms and the necessary investigations. This will carry no harm in any 

way. 

7. What do I have to do?  

Co-operate for giving real fact for questions and allow investigator to 

complete the investigations needed. 

8. What are the benefits of the study? 

Benefits of the study is, the early diagnosis of sepsis to decrease the 

mortality rate. 

9. What if new information becomes available? 

No new data would affect the study and if any changes occur it would be 

priorly informed. 

10. What happens when the study stops? 

When study stops data gathered during the study wil be evaluated and 

inference would be made accordingly.                  

11. What if something goes wrong? 

There is as such no risk to any participant because it does not include any 

human or animal experimentation. 

12. Will my taking part be kept confidential? 

Yes, all data collected will be kept confidential. 
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13. What else should I know? 

Whole study is on voluntary basis, no extra financial burden would be 

levied on participant. 

14. Who to call with questions? 

Dr. Vipul Patel, Mobile No. 9879172606 
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ÖÚÐâ½äÈâÌçï ÖïÑãÈ ÍÝ» 

áBÒâÖÌçï ×äØô» ð- ænÃëÖäÕ »ëÓ ÒçãÌÃÑâï Êâ¼Ô ÉÒëÔâ ÊÊäôáíÑâï ½çÑÅâ/ÖÅâÌë 

»âÓÇë ÚâæÍÓ ÏëkÃëÃëÑäÒâÌí áBÒâÖ 

ÍýsÈâÕÌâ ð-   

1. ÖÅí/½çÑÅâáë ÉÈâï Öï®ÑÇÌä ÍýãÈã®Òâ Àë ÁëÌâÉä áãÈ×Ò ½ïÐäÓ ÖÅí »ë 

ÖëpÃä» ×í» ÉÕâÌä ×kÒÈâ Àë. (ÁëÑâï áï½Ìçï »âÑ »ÓÈçï ÏïË ÉÕçï ÁëÕä 

¾ÃÌâáí ÍÇ ÖâÑëÔ Àë.) ÔëkÃëÃÌë ÍèÕô ÃäsÒç ÚâæÍíãkÖÒâÌâ ÔÜÇ ÈÓä»ë 

áíÛ¼ÕâÑâï áâÕÈçï jÒâÓë ÚâÔÑâï Èë  ÖÅâÌâ ÍýâÉÅãÑ» ÔÜÇ ÈÓä»ë ÁíÕâÒ 

Àë. ÈëÉä ÖÅâ/½çÑÅâÌâ ÊÊäôáíÑâï ÚâæÍÓÔëkÃëÃëÑäÒâÌí ÍýÐâÕ ÈëÑÁ áÖÓí 

áÌë ÈëÌâ ÉÕâÌâ »âÓÇíÌí áBÒâÖ »ÓÕâÌçï Ìkkä »ÓëÔ Àë. 

2. áâ áBÒâÖÌí ÚëÈç ×çï Àë¬ 

 100 Ñâï Êâ¼Ô ÉÒëÔ ½çÑÅâ »ë ÖÅâ ÕâÛâ ÊÊäôáíÑâï ÚâæÍÓ ÔëkÃëÃäÒâ 

ÉÕâÌâ »âÓÇí ÈëÑÁ A,B,G Ìâ ÖÅâ »ë ½çÑÅâÑâï ÉÒëÔ ½îÇ ÍãÓÕÈôÌíÌä 

ÈÍâÖ »Óä. 

3. ÑâÓä ÍÖïÊ½ä ×â ÑâÃë ¬ 

 ÈÑÌë ÖÅí/½çÑÅâ »ë ÈëÑÁ ÚâæÍÓ ÔëkÃëÃëÑäÒâ ÚíÕâÌí ÈÏäÏä æãÈÚâÖ Àë. 

ÖÅâ »ë ½çÑÅâ ÑâÃë ÈÑÌë »íæ ÚâæÍÓ ÔëkÃëÃëëÑäÒâÌë Ô½Èä ÊÕâ áâÍÕâÑâï 

ÌÉä áâÕä. 

4. ÑâÓë Ðâ½ ÔëÕâÌí Àë¬ 

 Úâ, ÉíÅâ» ÈÏäÏä ÍãÓÜÇí ÍèÓÈí ÈÑâÓë Ðâ½ ÔëÕâÌí Àë. 

5. áBÒâÖ »ëÃÔí ÖÑÒ ¿âÔ×ë ¬ 

 áBÒâÖ ÊíÆ Éä Ïë ÕØô ÖçËä ¿âÔ×ë. 

6. Úçï Ðâ½ Ôæ× Èí ×çï É×ë ¬ 
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 ÈÑÌë áë» ÖÚÐâ½äÊâÓ ÈÓä»ë ÑâÝÌë ÑâÝ ÍýWÌí ÍèÀÕâÌâ ÚíÕâÉä ÈÑÌë 

ÍWÌíÌâ ãÕ½ÈÓë ÁÕâÏ áâÍÕâÑâï »íæ Á È»ÔäÎ ÍÅÕâÌä ÌÉä. ÈÑÌë »íæ 

Ìç»×âÌ ÍÇ ÌÉä ÉÕâÌçï. 

7. ÑâÓë ×çï »ÓÕâÌçï ÓÚë×ë ¬ 

 ÈÑÌë Áë ÍÇ ÍèÀÕâÑâï áâÕë Èë ÏâÏÈë ãÕ½Èë, Öâ¿ä ÑâãÚÈä áâÍÕâÌä Àë 

ÈëÑÁ Öï×íËÌë ÖÚ»âÓ áâÍÕâÌí ÓÚë×ë. 

8. áBÒâÖÌâ ÎâÒÊâ ×çï ×çï Àë ¬ 

ÖÅí »ë ãÌÊâÌÑáï ÖÓÛÈâ ÓÚë×ë, ÖÑÒ ÍÚëÔâ ãÌÊâÌ »Óä ×»×ë ÈëÑÁ 

ÈëÌâÉä ÉÈâï ÑötÒçÊÓÌë ¾ÃâÅä ×»×ë. 

9. Áí »íæ ÌÕä ÑâãÚÈä éÍÔbË É×ë Èí ¬ 

ÌÕä ÑâãÚÈäÉä áBÒâÖÌë »íæ áÖÓ ÉÕâÌä ÌÉä ÈëÑÁ Áí »íæ ÍãÓÕÈôÌ 

áâÕ×ë Èí ÈëÌä ÈÑÌë Õc¿ë Á á½âéÉä ’Ç »ÓÕâÑâï áâÕ×ë.  

10. Áí áBÒâÖ Õc¿ë Á Óí»âæ ’Ò »ë ÏïË Éæ ÁâÒ Èí ¬ 

áBÒâÖ Óí»âæ ½ÒëÉä Áë ÍÇ ÑâãÚÈä áë»Ý »ÓÕâÑâï áâÕä Àë Èë ÑâãÚÈäÌçï 

ãÕWÔëØÇ »ÓÕâÑâï áâÕ×ë ÈëÑÁ Áë Èë ÍýÐâÕÌä ÒígÒ ÌíïË »ÓÕâÑâï áâÕ×ë. 

11. »ïæ ¼íÃçï ÉâÒ Èí ¬ 

ÖÚÐâ½äÊâÓäÌë »×çï » ÉÕâÌçï ÌÉä »âÓÇ »ë, áÚI ÑâÌÕä »ë ÍýâÇä éÍÓ 

»íæÍÇ Íý»âÓÌí á¼ÈÓí »ë ÍýÒí½ ÉÕâÌí Á ÌÉä. 

12. Úçï Ðâ½ Ôéï Àçï Èë ½íÍÌäÒ Ó¼â×ë ¬ 

Úâ,ÈÑâÓä ÖÚÐâ½äÈâ ÈëÑÁ ]âÓâ ÑÛëÔ ÑâãÚÈäÌë ½íÍÌäÒ Ó¼â×ë. 

13. ÑâÓë ÏäÁçï ×çï ÁâÇÕâÌçï ÓÚë×ë ¬ 

ÖÑ½ý áBÒâÖÑâï áâÍÌä Ðâ½äÊâÓä sÕìcÀä» Àë ÈëÑÁ ÈÑâÓë »íæÍÇ 

Íý»âÓÌçï áâãÉô» ÐâÓÇ éÍâÅÕâÌçï ÌÉä. 

14. »íæÍÇ ÑèÂÕÇ »ë ÍýWÌ éÊzÐÕë Èí »íÌí ÖïÍ»ô »ÓÕí ¬ 

 Åâô. ãÕÍçÔ ÍÃëÔ ð Ñí.Ìï. 9879172606 
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ÖÚÐâ½äÈâ»â ÁâÌ»âÓä ÍÝ» 

áBÒâÖ »â ×äØô» ð- ånÖënÃäÕ »ëáÓ ÒçãÌÃÑëï  Êâ¼äÔ ÚíÌë ÕâÔë ÑÓäÁíïÑëï  ÖÅëë 

»ë »âÓÇ ÚíÌëÕâÔë ÔëkÃëÃëÑäÒâ »ä Áâû¿. 

ÍýâsÈâãÕ» ð 

1. ÖÅâ ÚíÌâ ÒÚ ÚíÌëÕâÔë Öï®ÑÇ »ä ÍýãÈã®Òâ Úì, ÁäÖÖë ½ïÐäÓ Íý»âÓ »ë 

ÖÅë Òâ ÖëpÃä» ×í» ÚíÌë »ä ÖïÐâÕÌâ Úìó (ÁìÖë »ä ×ÓäÓ»ë »äÖäÐä 

áï½»â »âÑ »Ó ÊëÌâ ÏïË Úí Áâ#ó) ÔëkÃëÃ »í ÍèÕô  ÃäsÒç ÚâæÍíãkÖÒâ 

»ë ÔÜÇ »ë rÍÑëï  ÁâÌâ ÁâÈâ Éâ ÁÏ»ä áÏ éÖë ÖÅë »ë ÍýâÉãÑ» ÔÜÇ 

»ë ÈîÓ ÍÓ ÁâÌâ ÁâÈâ Úìó åÖãÔ# ÖÅë »ë ÑÓäÁíïÑëï ÚâæÍÓÔëkÃëÃëÑäÒâ »â 

ÍýÐâÕ Õ éÖ»ä áÖÓ Õ ÚíÌëÕâÔë »âÓÇí »ä Áâû¿ »ÓÌâ ÈÒ »äÒâ ½Òâ 

Úìó 

2. åÖ áBÒâÖ »â ÚëÈç kÒâ Úì¬ 

100 Ñëï Êâ¼äÔ ÚíÌëÕâÔë ÖÅë ÕâÔë ÑÓäÁíïÑëï ÚâåÍÓÔëkÃëÃëÑäÒâ ÚíÌë »ë 

»âÓÇí »ä Áâû¿ Õ A,B,G »ë ÖÅë Ñë Úç# ½îÇ ÍãÓÕÈôÌ »ä Áâû¿ »ÓÌâ. 

3. ÑëÓâ Úä ¿ÒÌ kÒíï¬ 

áâÍ»ä Áâû¿Ñëï ÖÅâ ÍâÒâ ½Òâ Úì áîÓ ÚâåÍÓÔëkÃëÃëÑäÒâ  ÚíÌë »â åãÈÚâÖ  

Ðä Úì ÖÅë Òâ ÚâåÍÓÔëkÃëÃëÑäÒâ Öë ÁçÅä  Úçæ »íæ ÊÕâæ áâÍ»í ÌÚI Êä 

½å Úìïó 

4. ÑçÂë ãÚsÖâ ÔëÌâ Úì¬ 

 Úâû, »çÀ ÃësÃ »ÓÌë »ë ÚëÈç áâÍ»í ãÚsÖâ ÔëÌâ Úí½âó 
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5. áBÒâÖ »Ï È» ¿Ôë½â¬ 

È»ÓäÏÌ ÅëÆ Öë Êí ÖâÔ È» áBÒâÖ ¿Ôë½âó 

6. á½Ó Ñëï ãÚsÖâ ÔëÈâ Úçû Èí kÒâ Úí½â¬ 

áâÍ»í #» ÖÚÐâ½äÊâÓ »ë rÍÑëï ãÖÎô áîÓ ÍýSÌ ÍèÀë Áâ#½ëï åÖÖë áâÍ»í 

áîÓ »íæ Ìç»×âÌ ÌÚI ÚíÌëÕâÔâ Úìó áîÓ áâÍ»í »íå ãÊk»È Ðä ÌÚI 

Úí½äó 

7. ÑçÂë kÒâ »ÓÌâ Úí½â¬ 

áâÍ»í Öï×íË» »í ÖÚÒí½ ÊëÌâ Úí½â áîÓ Áí Ðä áâÍÖë ÍèÀâ Áâ# 

éÖ»ãâ ÖÚä ÖÚä ãÕsÈâÓ Öë ÊëÌâ Úí½âó 

8. åÖ áBÒâÖ Öë kÒâ kÒâ ÎâÒÊë Úíï½ë¬ 

ÖÅâ Òâ ÎçûÖäÒí »ë ãÌÊâÌ ¿ ÖÑÒ Öë ÍèÕô éÖ»ë éÍ¿âÓÑëï ÖÎÔÈâ ÑäÔë½ä 

áîÓ ÚíÌëÕâÔä ÁâÌ »ë Ìç»×âÌ »í Óí»â Áâ Ö»ë½âó 

9. ÒÊä »íæ Ìæ ÁâÌ»âÓä éÍÔbË Úí½ä Èí¬ 

Ìæ ÁâÌ»âÓä Öë »í Î»ô ÌÚI ÍÅÌëÕâÔâ, áîÓ ÒÊä »íæ ÍãÓÕÈôÌ Úì Èí 

áâÍ»í ÍÚëÔë Öë åÖ»ä ÁâÌ»âÓä Êä Áâ#½äó 

10. á½Ó áBÒâÖ Ïä¿Ñëï r»Èâ Úì Òâ ÏïË ÚíÈâ Úì Èí¬ 

#ÖëÑëï ÁíÐä ÁâÌ»âÓä éÍÔbË Úì éÖ»â ãÕWÔëØÇ »äÒâ Áâ#½â áîÓ ÁíÐä 

ÍýÐâÕ Òâ »íæ ÍãÓÏÔ Öë áBÒâÖ ÍýÐâãÕÈ Úçáâ Úì éÖ»ä ÃäpÍÇä Ó¼ä 

Áâ#½äó 

 



Annexures 

 

69 

11. á½Ó »çÀ ½ÔÈ Úçáâ Èí¬ 

ÒÚâû »íå Ðä ÍýâÇä Òâ ånÖâÌ »ë éÍÓ »äÖäÐä Íý»âÓ»â »íæ Ðä ÍýÒí½ Òâ 

»äÖä ÊÕâæ »ä Áâû¿ ÌÚI Úí ÓÚä Úì åÖÔä# áâÍ»ë ÖâÉ »çÀ ½ÔÈ ÚíÌë 

»ä ÖïÐâÕÌâ Úä ÌÚI Úìó 

12. Ñëï Áí ãÚsÖâ ÔëÌë Áâ ÓÚâ Úçû éÖë ½íÍÌäÒ Ó¼â Áâ#½â¬ 

Úâû, áâÍ»â ãÚsÖâ ÔëÌâ Õ áâÍ»ë ]âÓâ ÍýâpÈ ÁâÌ»âÓä»í ÍèÕô rÍÖë 

½íÍÌäÒ Ó¼â Áâ#½âó 

13. ÑçÂë áîÓ kÒâ ÁâÌÌâ Úì¬ 

ÒÚ áBÒâÖÑëï ãÚsÖâ ÔëÌâ ÍèÕô rÍÖë sÕìcÀä» Úì áîÓ åÖ»ë Ôä# »íæ ¼¿ô 

ÌÚI éÄâÌâ Úìó   

14. á½Ó »íæ ãÊk»È Òâ ÍýSÌ Úì Èí ã»Ö»â ÖïÍ»ô »Óë¬ 

 Åâô. ãÕÍçÔ ÍÃëÔ  Ñí.Ì. 9879172606  
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ANNEXURE III: 

INFORMED CONSENT FORM 

Informed Consent Form (ICF) for Participants in Research Programs involving 
studies on human beings 

 

Study Title: - Hyperlactatemia In Sepsis In Patients Admitted In Intensive 

Care Unit  

 

Please initial box 

(Subject) 

 

(i) I confirm that I have read and understood the 
information sheet dated ………….....….for 
the above study and have had the opportunity 
to ask questions.  

 

(ii) I understand that my participation in the 
study is voluntary and that I am free to 
withdraw at any time, without giving any 
reason, without my medical care or legal 
rights being affected.  

 

(iii) I understand that the Sponsor of the clinical trial, others  
 

working on the Sponsor’s behalf, the Ethics 
Committee and the regulatory authorities will 
not need my permission to look at my health 
records both in respect of the current study 
and any further research that may be 
conducted in relation to it,  

 

Even if I withdraw from the trial. I agree to 
this access. However, I understand that my 
identity will not be revealed in any 
information released to third parties or 
published.  

 

(iv) I agree not to restrict the use of any data or results 
that arise from this study provided such a use is 
only for scientific purpose(s)  

 

(v) I agree to take part in the above study. 

P.T.O 
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Signature/Thumb impression of the participant ____________________________ 

Legally acceptable representative ______________________________________ 

Signatory’s Name ____________________________ Date _________________ 

Signature of the investigator ______________________ Date ________________ 

Study Investigator’s Name ________________________ Date _______________ 

Signature of the impartial witness ___________________Date ______________ 

Name of the witness ______________________ 
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áBÒâÖ ×äØô» ð ænÃëÖäÕ »ëÓ ÒçãÌÃÑâï Êâ¼Ô ÉÒëÔâ ÊÊäôáíÑâï ½çÑÅâ/ÖÅâÌë »âÓÇë 

ÚâæÍÓ ÏëkÃëÃëÑäÒâÌí áBÒâÖ 

ÖÚÐâ½äÌçï ãÑÈâÜÓä ð …………… ÖÚÐâ½äÌçï ÌâÑ ð ……………….. 

ÁnÑ ÈâÓä¼ / éïÑÓ ð ……………….. 

ÖÚÒí½äÌçï ÖÓÌâÑçï ð ……………………………………..………….. 

ÔâÒ»âÈ ð …………………………………………..…………….. 

vÒÕÖâÒ ð ãÕYâÉäô/sÕÓíÁ½âÓ/Ìí»Óä/½öãÚÇä/ánÒ 

(ÒígÒ ãÕ»lÍ ÍÓ ãÌ×âÌä »Óí) 

áBÒâÖ ÍâÝÌä ÕâãØô» áâÕ» ð ……………………….……………….. 

ÕâÓÖÊâÓ(Óí)Ìä ãÕ½È 

ÕâÓÖÊâÓÌçï ÌâÑ ð ………………………………..………………….. 

ÕâÓÖÊâÓÌçï ÖÓÌâÑçï ð ……………………………………………….. 

áBÒâÖÍâÝ / ÖÚÒí½ä ÖâÉë ÖïÏïË ð …………………….……………. 

»öÍâ »Óä Ñâï Ú»í ÁÕâÏ áâÍí. 

 

1. Úçï ¼âÈÓä áâÍç Àçï »ë áâ áBÒâÖÌçï ……………. ÈâÓä¼Ìä ÑâãÚÈä ÍÝ» Ñë 

ÕâïcÒçï Àë áÌë ÖÑjÒí Àçï ÈëÑÁ ÑÌë ÍýWÌí ÍèÀÕâÌä È» ÑÛëÔ Àë. 

2. Úçï ÖÑÁçï Àçï »ë áâ áBÒâÖÑâï ÑâÌ áDÒíã½Èâ sÕìãcÀ» Àë áÌë Úçï »íå 

ÍÇ ÖÑÒë »âÓÇ Ê×âôÕ, ãÕÌâ Á ÑçãkÈ Éå ×»ç Àçï ÈëÉä ÑâÓä ÈÏäÏä 

ã¿ã»tÖâ »ë »âÒÊâ»äÒ Úk»í ÍÓ »íå ÍýÐâÕ ÍÅ×ë ÌÚI. 

3. Úçï ÖÑÁç Àçï »ë áBÒâÖÌâ ánÕëØ», ÈïbÏíÌâ ÕÈä »âÒô »ÓÌâÓ ãÚÈÓÜ» 

ÖãÑãÈ áÌë ãÌÒâÑ» ÖÈâáíÌë ’Ç ÕÈôÑâÌ »ë ÐâãÕ Öï×íËÌ Áë ÑâÓä 

ÖÚÐâã½Èâ ÍÀä ÑìÝä ÔäËâ ÍÀä ÍÇ ’ÌÌí ÏïÌë ã»sÖâÑâï ÑâÓä 

sÕâsTÒ ÑâÃëÌä ’ëÕâ ÑâÓä ÍÓÕâÌ½äÌä áâÕSÒ»Èâ ÌÉä. Úçï ÈëÌâ 

éDËíÍ» ÔëÕâÑâï ÖÚÑÈ Àçï ’ë »ë Úçï ÖÑÁè Àçï »ë ÑâãÚÈ vÒãkÈ »ë Íý»â×Ì 

]âÓâ ÑâÓä áíÛ¼ ÓÁè »ÓÕâÑâï áâÕ×ë ÌÚI. 
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4. Úçï »íå ÍÇ ÑâãÚÈä »ë ÍãÓÇâÑ Áë ÑâÍ áâÕâ ÕìÞâãÌ» ÚëÈçÖÓ éÍÔbË 

»ÓâÕâÒ  Àë ÈëÌâ éÍÒí½Ñâï áÕÓíË Ì »ÓÕâ ÑâÃë ÖïÑÈ Àçï. 

5. Úçï éÍÒí½ áBÒâÖÑâï ÖÚÐâ½ä ÉÕâ ÖïÑÈ Àçï. 

 

áBÒâÖÍâÝÌä ÖÚä / áï½èÄâÌçï ãÌ×âÌ …………………… 

ÈâÓä¼ ð ………………… 

ÖÚä »ÓÌâÓÌçï ÌâÑ ð …………………………………….. 

ánÕëØ»Ìä ÖÚä ð ……………………………………….. 

ÈâÓä¼ ð ………………… 

áBÒâÖ ánÕëØ»Ìçï ÌâÑ ð ………………………………. 

ÖâÜäÌä ÖÚä ð …………………… 

ÈâÓä¼ ð ………………………… 

ÖâÜäÌçï ÌâÑ ð ………………………………………….. 

 

ÊÊäô ÑâãÚÈä ÍÝ» áÌë ÐÓëÔçï, ÑâãÚÈä ÖïÑãÈ ÍÝ áBÒâÖ ÖÑâÌ »ë ÈëÌä áâÍëÔ 

vÒãkÈ vÒãkÈ áâÍÕçï. 
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ÍýãÈÒí½ä 

áBÒâÖÑë ÖÚÐâ½ä ÚíÈë ÖÑÒ»â   

áÌçÑãÈ- ÖïÑãÈ ÍÝ 

áBÒâÖ »â ÌâÑ : ånÖënÃäÕ »ëáÓ ÒçãÌÃÑëï  Êâ¼äÔ ÚíÌë ÕâÔë ÑÓäÁíïÑëï  ÖÅëë »ë »âÓÇ ÚíÌëÕâÔë 

ÔëkÃëÃëÑäÒâ »ä Áâû¿. 

áBÒâÖ ®Ñâï»          ãÊÌâï» 

ÍýãÈÒí½ä »ä ÁnÑÈâÓä¼ / áâÒç 

1) Ñëï ÖtÒâãÍÈ »ÓÈâ Úçï »ä Èâ................... Öë............... éÍÓí»È áBÒâÖ »ë 

ãÕØÒÑëï ÁâÌ»âÓä ÍÆÌë »ä #Õï ÍýSÌ »ÓÌë »ë áÕÖÓ ÍýÊâÌ ã»Òë ½Òë Úì ó 

2) Ñëï ÁâÌÈä/ ÁâÌÈâ  Úçï »ä åÖ áBÒâÖÑëï ÖÚÐâ½äÈâ »ÓÌâ ÑëÓë ãÔÒë sÕìãcÀ Úì, áîÓ 

»íå Ðä »âÓÇ Íý}ãÈ ã»Òë ãÏÌâ ã»Öä Ðä ÖÑÒ åÖ Ñëï Öë ÑukÈ ÚíÌë »ä sÕÈïÝÈâ 

Úì, #ëÖâ »ÓÌë Öë ÑëÓë Êâ»ÈÓä ÚsÖí Öë éÍÓ »íæ ÍýÐâÕ ÌÚI Úí½â ó 

3) Ñë ÁâÌÈä/ ÁâÌÈâ Úçï ã» ÒÚ áBÒâÖ»Èâô, éÌÖë ÖÚÒí½ä áîÓ ÁçÉ áîÓ éÌ»ä 

éÑÓäÒíï Öë ÑëÓë sÕâsTÒ ÖïÏïËä ã»Öä Ðä ÁâÌ»âÓä ÍýâpÈ »ÓÌë Ñëï ÑëÓä áÌçÑãÈ »ä 

áâÕSÒ»Èâ ÌÚI Úì, ÐÔë Úä Ñë éÖ áBÒâÖ Öë ÑçkÈ Úí ½æ Úçû ó Ñë ÁâÌÈä/ ÁâÌÈâ Úçï 

ã» ÑëÓä åÖ ÍýÖâÓ »ä ÁâÌ»âÓä ánÒ ã»Öä Ðä ÍýÖâÓ Öë ÍýÖâã×È ÌÚI »ä Áâ#½ä ó 

4) åÖ áBÒâÖ »ë ÊîÓâÌ áÉÕâ éÖ»ë ÍýâpÈ ÁâÌ»âÓä ãÕÞâÌ»Òí½ »ë ÚëÈç éÍÒí½ 

»ÓÌë sÕÈïÝ Úì ó 

5) Ñëï åÖ áBÒâÖÑëï ÁèÅÌë / ÖÚÐâ½ä ÚíÌë »ë ãÔÒë ÖÚÑÈ Úçï ó 

 

áBÒâÖÌë ÖÚÒí½ä »ä ÖÚä Òâ áï½çÄë »â ãÌ×âÌ 

ÈâÓä¼ .............................. 

»âÌçÌä ánÕëw»»ë ÖÚä .................................ÈâÓä¼ ....................... 

ánÕë »â ÌâÑ ......................... 

ÖâÜä / ½ÕâÚ »ä ÖÚä ................................................ ÈâÓä¼ ....................... 

½ÕâÚ / ÖâÜä »â ÌâÑ .............. 
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ANNEXURE: IV 

PROFORMA 

 

Name:        Age/sex: 

 

OPD No:                                                                                    IPD NO: 

 

Residence: 

 

Occupation:   `    Religion: 

 

Socio-economic status: 

 

Contact no: 

 

Chief complains:               IF  YES 

       

Duration 

1. Fever                 Yes/no                                           (             

) 

2. Altered sensorium   Yes/no                                           (             ) 

3. Vomiting                           Yes/no                                           (             ) 

4. Breathlessness   Yes/no                                           (             ) 

5.  Jaundice    Yes/no                                           (             ) 

6. Cough      Yes/no                                           (             ) 

7. Convulsion    Yes/no                                           (             ) 

8. Pain in Abdomen    Yes/no                                           (             ) 

 

 

Past history: 

 

Family history: 

 

Menstrual history: ( in case of a female patient) 
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Personal history: 

 

- Diet :   Mixed/Pure veg 

- Appetite:   Normal/Disturbed 

- Sleep:   Normal/Disturbed 

- Bladder:   Normal/Disturbed 

- Bowel:   Normal/Disturbed 

- H/o any addiction: 

 

General examination: 

 

- Temp:    Afebrile/Febrile 

- Pulse:……/min,    Blood pressure:……mm of  hg 

- Pallor:    Present/Absent          

- Icterus:    Present/Absent          

- Lymphadenopathy:  Present/Absent          

- Clubbing:    Present/Absent          

- Cyanosis:    Present/Absent          

- Oedema:    Present/Absent          

 

Systemic examination: 

 

- Respiratory system: 

 

- Cardiovascular system: 

 

- Per abdomen: 

 

- Central nervous system: 

 

    Diagnosis: 

 Lactate: 

            pH : 

            Pco2: 

 Po2: 

 So2: 
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Haemogram,: 

 

Hemoglobin 13-17 gm%  

W.B.C 4000-11000cell/cumm  

Neutrophils 60-70%  

Lymphocytes 20-35%  

Eosinophils 1-4%  

Monocytes 2-6%  

Basophils 0-1%  

Total Platelets 1.5-4.5 lacs/cumm  

 

ESR: 

 

 Electro cardiogram: 

 

X ray chest: 

 

 

Urine routine examination: 

Albumin  

Sugar  

Pus Cells  

R.B.C  

Epithelial Cells  

Crystals  

Cast  

Other  

 

Chest x-ray: 

USG abdomen: 

Liver function test, 

SGPT Up to 40 IU/I  

SGOT Up to 40 IU/I  

Total Bilirubin 0.2-1.0 mg%  

Direct Bilirubin 0.1-0.4 mg%  

Indirect Bilirubin 0.2-0.8 mg%  
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Renal function test, 

Urea 11-45 mg%  

Creatinine 0.6-1.3 mg%  

 

Random blood sugar. 
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ANNEXURE: V 

KEY MASTER CHART 
 

SR - serial number 

AS - Altered sensorium (1-not present, 2- present) 

Fever  - (1-absent, 2- present) 

BRT  - breathlessness (1-absent, 2-present) 

JAUN - jaundice ( 1-absent, 2-present) 

CNV - convulsion( 1-absent, 2-present) 

ABD PAIN - Abdominal pain( 1-absent, 2-present) 

PAST - Past history(1-not significant, 2-known case of DM 

  3- known case of hypertension, 

  4- history of tuberculosis 

                                  5-k/c/o ischemic heart disease 

                                  6- k/c/o bronchial asthma) 

                                  7-k/c/o liver disease 

                                   8-k/c/o sickle cell hemoglobinopathies 

FAMI - family history (1-not significant) 

P - pulse/minutes 

B.P - blood pressure in mmHg 

PALLOR - (1-absent, 2-present) 

ICT - icterus ( 1-absent, 2-present) 

CYAN - cyanosis ( 1-absent, 2-present 

CLUB - clubbing( 1-absent, 2-present)) 

LYMP - lymphadenopathy ( 1-absent, 2-present) 

R/S - respiratory system(1-normal air entry, 2-air entry  

  reduced 

                                 3- crepts present, 4 rhonchi present) 

CVS - cardiovascular system- (1-normal 

CNS - central nervous system-(1-glasgow coma scale=15 

  2-glasgow coma scale=<15) 

P/A - Per abdomen examination(1-normal, 2-splenomegaly 

  3-hepatomegaly,4-Ascitis) 
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HB - Hemoglobin 

TLC - Total leucocyte count 

DC - Differential count (neutrophils, lymphocytes, basophil,  

  eosinophils) 

PLT - Platelet 

UNINE R/M - Urine routine micro(1-normal 2-pus cell>2-3) 

RBS - Random blood sugar 

ESR - Erythrocyte sedimentation rate 

pH - Potential of hydrogen 

PCo2 - Partial pressure of carbon dioxide in blood 

PO2 - Partial pressure of oxygen 

HCO3 - Sodium bicarbonate in blood 

SO2 - Oxygen saturation in blood 

CXR - Chest x-ray (1-normal, 2-consolidation, 3-pleural  

  effusion 

USG ABS - ultra sonography of abdomen 

  (1-normal, 2-splenomegaly 

  3-hepatomegaly,4-Ascitis) 

SOI - SOURCE OF INFECTION 

OUTCOME - (1- DISCHAGE, 2- DEATH) 

T.HOS ST - TOTAL HOSPITAL STAY IN DAYS 



MASTER CHART

SR NO. AGE SEX FEVER VMT AS BRT JAUN COUGH CNV
ABD 

PAIN
PAST FAMI TEMP PULSE RR BP PALOR ICTERUS CYANOSIS CLUBBING LYMP EDEMA RS CVS CNS PA HB TLC DC PC ESR RBS LACTATE PH PCO2 PO2 HCO3 SO2 UREA CREATININE BILIRUBIN SGPT SGOT URINE-RM CXR USG-ABD SOI OUTCOME T.HOS.ST

1 60 F 1 1 2 1 2 1 2 1 2,3 1 1 98 26 70/40 1 2 1 1 1 2 1 1 2 1 12.1 22900 85/11/2/2 1.53 70 202 7 7.09 28 43 8.5 61.1 121 4.4 0.7 1047 17 1 1 1 ABDOMEN 2 1

2 70 F 2 1 1 2 1 2 1 1 2,5 1 2 130 30 NOT RECORDABLE 1 1 1 1 1 1 3 1 1 1 11.6 12800 82/14/3/1 1.97 46 126 4.98 7.35 40.7 31 22.7 83.1 46 1 0.8 54 111 1 1 1 CAP 2 2

3 47 M 1 1 2 1 1 1 1 1 2,3 1 1 116 27 110/70 1 1 1 1 1 1 2 1 2 1 15.3 10300 90/6/2/2 2.7 12 235 2.86 7.57 27.9 70 25.6 99.9 11 0.8 1.5 19 34 2 1 1 CAP 2 1

4 19 F 2 1 2 1 1 1 1 1 2,4 1 2 120 36 86/50 1 1 1 1 1 1 3 1 2 1 12.5 46000 72/19/4/5 5 40 166 2.46 7.3 13.3 86 6.3 98.7 46 1.3 0.5 15 20 2 2 1 CAP AND UTI 1 6

5 65 M 2 1 2 1 1 1 1 1 2 1 2 130 34 90/60 1 1 1 1 1 1 1 1 2 1 13.6 7900 67/24/4/5 2.75 32 285 5.8 7.32 38.7 64 20.1 98.8 29 0.8 0.4 15 19 2 1 1 UTI 1 17

6 45 M 2 2 2 1 1 1 1 1 1 1 1 130 30 84/50 1 1 1 1 1 1 3 1 2 1 13.6 12100 66/25/4/5 2.26 20 175 4.85 7.63 18 100 19.1 99 222 3.2 1.3 32 90 1 1 1 MENINGITIS 2 3

7 31 F 1 1 2 2 1 1 1 1 4 1 1 146 36 90/64 1 1 1 1 1 1 2 1 2 1 12.1 10900 89/10/4/5 3.21 97 220 2.63 7.45 32.3 75 22.9 98.4 52 1.3 0.4 19 40 1 3 1 CAP 2 5

8 52 M 2 1 2 1 1 1 2 1 2,3,5 1 2 90 24 80/50 1 1 1 1 1 1 3 1 2 1 12 13000 89/6/3/4 0.6 15 271 2.94 7.44 26.4 55 18 90 62 2.2 1.1 74 54 1 1 1 MALARIA 1 16

9 55 F 2 1 2 1 1 1 2 1 1 1 1 100 22 96/60 1 1 1 1 1 1 1 1 2 1 10.6 13300 76/16/4/4 4.19 36 265 4.23 7.44 32.5 90.8 22.6 97.5 39 0.9 0.4 14 11 2 1 1 UTI 2 1

10 58 M 1 1 2 1 1 1 1 1 2 1 1 120 26 110/70 1 1 1 1 1 1 2 1 1 1 13.4 18000 76/14/5/4 1.8 44 128 4.09 7.5 22.5 89 18.6 98.6 23 1 0.7 43 26 2 1 1 UTI 1 10

11 50 F 2 1 1 1 1 1 1 1 1 1 2 110 30 96/70 1 2 1 1 1 2 2 1 1 1 10 16700 65/26/4/5 O.40 40 106 4.17 7.46 21 78.7 15.2 96.6 109 2.5 8.7 531 303 1 1 1 ABDOMEN 2 3

12 36 F 1 1 2 1 2 1 1 1 1 1 1 84 28 70 SYSTOLIC 2 2 1 1 1 1 2 1 2 2 9.3 9800 74/14/4/5 1 86 112 7.11 7.33 27.2 57 14.5 99.2 123 3.8 11.3 181 625 1 1 2 ABDOMEN 2 2

13 37 F 1 1 2 1 1 1 1 1 2 1 2 150 40 140/90 2 1 1 1 1 1 1 1 2 1 9.4 17500 74/17/4/5 4.21 36 303 0.75 7.099 12.7 90 3.9 96.9 18 0.6 0.4 35 25 2 1 1 UTI 1 27

14 68 M 2 2 2 1 1 1 1 2 1 1 1 86 20 80/50 1 1 1 1 1 1 2 1 2 1 12.9 10300 85/6/4/5 1.06 27 116 0.71 7.13 45.6 78 15.5 98.8 246 3.9 0.4 182 683 1 1 1 ABDOMEN 2 5

15 18 M 2 1 1 2 2 1 1 1 1 1 1 132 34 96/70 1 2 1 1 1 1 2 1 1 1 10.5 6300 86/8/3/3 1.4 88 103 1.55 7.48 36.3 94.7 27.5 98 28 0.6 3.3 58 52 2 1 1 CAP 1 24

16 65 M 2 1 2 1 2 1 1 1 4 1 2 120 30 7O/40 2 2 1 1 1 1 2 1 2 2,3,4 6.5 20000 86/10/2/2 0.3 119 160 7.66 7.5 19.5 85.5 15.5 97.7 141 1.7 5.5 72 69 1 1 2,3,4 ABDOMEN 2 4

17 30 M 2 1 1 1 2 1 1 1 1 1 2 134 34 98/70 2 2 1 1 1 1 1 1 1 1 8.4 13000 41/50/4/5 0.6 34 253 4.07 7.48 34.6 31.3 26 65.9 36 1.6 3.4 94 338 1 1 1 MALARIA 2 1

18 68 M 2 1 2 2 1 1 1 1 3,6 1 1 100 36 NOT RECORDABLE 1 1 1 1 1 1 2 1 2 1 13.8 14000 90/6/2/2 1.2 80 96 4.13 7.18 59.1 59.7 22.2 82.9 86 1.3 0.7 33 87 2 2 1 PNEUMONIA 2 7

19 40 M 2 1 2 1 2 1 1 1 1 1 1 70 18 96/70 1 2 1 1 1 1 1 1 2 1 10.5 9100 88/4/4/4 0.3 28 122 1.23 7.39 22.3 80 13.8 99 230 4.3 2.2 112 100 1 1 1 MALARIA 1 13

20 36 M 2 1 2 2 2 1 1 1 1 1 2 116 30 110/40 2 2 1 1 1 1 2 1 2 2,3 7.3 7600 68/28/2/2 0.1 57 108 5 7.3 28.7 59 15.1 91.5 265 5.8 3.5 33 108 1 1 2,3 MALARIA 2 15

21 58 M 2 1 2 1 1 1 1 1 3 1 1 112 32 160/90 1 1 1 1 1 1 1 1 2 1 16.8 10900 77/14/4/5 1.61 50 203 2.46 7.54 33.6 49 29.3 99.5 28 1 1.2 66 39 2 1 1 UTI 2 11

22 20 F 1 1 2 1 1 1 2 2 1 1 1 122 28 100/70 1 1 1 1 1 1 1 1 2 1 11.4 30000 82/10/4/4 2.12 43 95 3.74 7.3 22.5 87.9 13.6 96.9 56 1.2 0.5 230 262 1 1 1 ABDOMEN 1 8

23 58 M 2 1 1 1 1 1 1 2 1 1 2 74 18 92/60 1 1 1 1 1 1 3 1 2 1 11.7 1300 51/40/4/5 1.82 22 129 6.06 7 68.4 70 20.7 60.3 140 2.1 1.2 41 68 1 2 1 CAP 2 1

24 19 M 2 2 2 1 2 1 1 1 1 1 1 108 25 90/60 1 2 1 1 1 1 2 1 2 2 14.8 11600 52/26/4/5 1.5 26 83 5.43 7.5 33 99 26.7 98.8 32 0.6 10.4 3042 984 1 1 2 ABDOMEN 2 4

25 50 F 2 1 2 1 1 1 1 2 2,3 1 1 114 32 114/70 1 2 1 1 1 1 3 1 1 2,3 9.3 24000 86/10/2/2 1.52 94 245 1.9 7.35 23.4 96 18 88 169 2.8 5.5 50 27 2 3 2,3 UTI AND CAP 1 12

26 70 M 1 1 2 2 1 1 1 1 1 1 1 108 32 90/60 2 1 1 1 1 1 2,3 1 2 1 9.6 22000 90/5/2/3 1 109 126 0.77 7.143 98 58 33.6 93.1 122 1.7 1.1 130 181 1 2 1 CAP 2 2

27 21 F 2 1 2 1 2 1 1 1 1 1 1 130 36 70/40 2 2 1 1 1 1 3 1 2 1 8.4 50000 91/4/2/3 3.52 32 80 5.48 7.25 25.1 35.4 10.8 59.7 123 2.8 2.7 35 60 1 2 1 UTI 1 1

28 55 F 2 2 1 1 1 1 1 1 1 1 1 102 26 74/60 1 1 1 1 1 1 1 1 1 1 11.7 1300 51/40/4/5 1.82 100 126 4.9 7.35 40 49 22.7 83.1 140 2.1 1.2 0.9 0.3 2 1 3 ABDOMEN 1 7

29 22 F 2 1 2 1 1 1 2 1 1 1 1 114 30 116/70 1 1 1 1 1 1 3 1 2 1 11.2 13000 80/11/4/5 1.2 21 112 0.51 7.58 25.4 49 24 99.1 38 0.7 1.2 0.4 0.8 2 1 1 ENTERIC FEVER 2 7

30 42 F 1 2 2 1 1 1 1 1 1 1 1 86 20 70 SYSTOLIC 2 1 1 1 1 2 1 2 1 9.5 16000 73/21/3/3 1.63 90 118 10 6.92 19.7 77 5.7 92 24 1.5 0.6 19 19 2 1 1 UTI 2 1

31 70 F 1 1 1 2 1 1 1 2 2,3,5 1 1 76 22 96/64 2 1 1 1 1 1 3 1 1 2 9.2 18500 81/11/4/4 2.99 80 279 1.64 7.44 30.4 55 21.1 93.7 106 2.2 0.8 33 25 2 1 2 ABDOMEN AND UTI 1 7

32 48 M 2 1 1 2 1 1 1 1 2,7 1 2 112 26 100/60 2 1 1 1 1 1 3 1 1 1 8.6 18000 90/5/2/3 0.5 75 110 5.55 7.43 23.9 96 16 98.1 90 1.8 2.2 30 24 1 2 2 CAP 2 4

33 18 M 2 1 1 1 2 1 1 1 1 1 2 102 30 96/70 2 2 1 1 1 1 1 1 1 2,3 5 18000 04/04/8018 2.95 40 120 2.1 7.3 46.7 57 20 99 332 5.1 12.6 97 169 1 1 2,3 ENTRIC FEVER 1 8

34 24 M 2 1 1 1 2 1 1 2 1 1 2 100 26 100/70 1 2 1 1 1 1 2 1 2 2 4.1 13000 74/20/2/3 0.4 36 118 5.6 7.41 12.8 88 8 90 27 1.4 21.3 13.5 7.85 2 1 2 UTI AND ABDOMEN 2 1

35 40 M 2 2 1 1 2 1 1 1 8 1 2 86 26 100/70 2 2 1 1 1 1 3 1 1 1 7 20000 60/32/4/4 4.7 30 96 1.32 7.38 37.4 49 22.3 80 206 2.2 6.2 46 39 1 2 1 CAP 2 3

36 20 M 2 1 1 1 2 1 1 1 8 1 2 118 26 98/60 2 2 1 1 1 1 1 1 1 2,3 9.7 13200 71/20/4/5 1.53 62 118 0.54 7.434 35.5 65 23.8 99.3 19 0.7 5 30 51 1 1 2,3 ENTERIC FEVER 1 11

37 45 M 1 2 2 1 1 1 1 2 1 1 1 102 22 130/70 1 1 1 1 1 1 1 1 2 1 15.4 14100 81/10/4/5 2.28 20 108 0.56 7.41 39.6 57.6 25.6 90 34 1 0.4 36 20 1 1 1 ABDOMEN 1 15

38 48 F 1 2 1 1 1 1 1 2 1 1 2 100 24 100/70 1 1 1 1 1 1 1 1 1 1 14.3 39500 90/5/2/3 4.28 26 142 1.5 7.27 19.9 77 8.9 90 161 2.1 0.5 0.2 0.3 1 1 1 ABDOMEN 1 7

39 63 M 2 1 1 2 1 1 1 1 1 1 2 96 24 100/70 1 1 1 1 1 1 1 1 1 1 12.2 20000 90/5/2/3 0.5 95 116 6.55 7.37 21.7 58 12.8 96.8 114 4.6 1.4 61 112 2 1 1 UTI 1 8

40 65 M 1 1 2 1 1 1 1 1 2,3,5 1 1 132 34 130/90 1 1 1 1 1 1 2 1 2 1 15 14000 87/5/4/4 2.46 56 168 3.37 7.41 31.04 49 20 98 41 1.1 0.8 18 36 1 2 1 CAP 2 2

41 70 M 1 1 2 1 1 1 1 1 2,3 1 2 114 30 110/70 1 1 1 1 1 1 2 1 2 1 14.4 17000 84/8/4/4 2.81 46 447 1.38 7.373 33.3 69.8 19.4 93.5 458 8 2 26 20 2 1 1 UTI 2 1

42 60 F 2 2 1 1 1 1 1 1 3 1 2 88 22 108/60 1 1 1 1 1 1 1 1 1 1 11.7 17400 90/6/2/2 2.17 39 216 1.92 7.42 43.6 63.6 28.6 92 32 0.9 0.5 11 17 1 1 1 ABDOMEN 1 6

43 72 F 2 1 2 1 1 1 1 1 2,3 1 2 100 32 130/90 2 1 1 1 1 1 3 1 2 1 8.6 14000 84/8/4/4 1.4 82 400 2.41 7.26 41.4 53.7 18.6 82.6 121 4.4 0.3 26 21 2 2 1 UTI 2 3

44 65 M 2 2 1 1 1 1 1 1 2,3 1 2 96 26 110/70 2 1 1 1 1 1 3 1 1 1 8.8 28000 95/2/2/1 2.56 42 161 3 7.44 28.9 85 19.3 97 232 5.9 0.4 38 51 2 1 1 UTI 1 12

45 40 M 2 2 1 1 1 1 1 1 1 1 2 102 24 90/60 1 1 1 1 1 1 2 1 1 1 14.2 16000 82/10/4/4 2.44 28 121 1.5 7.53 29.2 100 24.3 96 26 1.5 1.2 26 20 1 3 1 LUNG 2 2

46 52 M 2 1 1 1 1 1 1 2 2,3 1 2 112 26 100/70 2 2 1 1 1 2 2 1 1 2 8 38,000 90/6/2/2 3.99 2.9 186 2.9 7.46 30.2 71 21.4 98 86 2.1 3.3 18 32 1 1 2 ABDOMEN 1 9

47 38 M 2 2 1 1 1 1 1 2 1 1 2 118 30 90/60 1 1 1 1 1 1 1 1 1 2,3 11.3 13000 85/10/3/2 1.93 5 96 0.51 7.48 28.7 78.6 21.5 96.6 286 8.5 1.9 66 48 1 1 2,3 ENTERIC FEVER 1 7

48 21 F 2 2 1 1 2 1 1 2 1 1 2 112 28 86/50 1 2 1 1 1 1 1 1 1 4 10.6 3500 61/30/4/5 2.21 40 96 2.6 7.36 40 93 22 98 26 0.7 9.8 2528 3906 1 1 4 DENGUE 1 9

49 45 M 2 2 1 1 1 1 1 1 1 1 2 114 24 98/64 2 1 1 1 1 1 1 1 1 1 9.7 18000 86/10/2/3 2.59 40 122 2.1 7.38 24.9 95 14.5 98 77 3.4 0.8 20 25 2 1 1 UTI 1 8

50 58 m 2 2 2 2 2 1 1 2 2 1 1 116 30 90/58 2 2 1 1 1 1 1 1 2 3,4 12 22000 88/8/2/3 0.2 33 161 2.6 7.52 23.4 96 18.8 99 83 1 4.5 39 83 1 1 3,4 ABDOMEN 1 7
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