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INTRODUCTION: 

            Infectious diseases, especially gram negative organisms are the commonest  
 
causes of  MODS followed by poly trauma. 
 
The pathogenesis of MODS is incompletely under-stood but hypothesized to result  
 
from a combination of impaired inflammatory response and immune dysfunction,  
 
maldistribution of microcirculatory blood flow and or ischemic-reperfusion injury.  
 
This contributes to sequential involvement of various organs with mortality rate 
 
 ranging from of 27%-100% depending on the number of organs involved. 
 
Several scoring systems have been described to diagnose and quantify these organ  
 
dysfunctions. 
 
   The present study was undertaken to study the aetiology and outcome of acute  
 
febrile illness patients developing MODS. 
 
 
Aim of the study:  

1) To study the aetiology of acute febrile illness in patients developing MODS. 

 

2) To study the final outcome among these patients. 

 

Primary objectives:  

                   To study the aetiology and outcome among patients with acute febrile 
illness developing MODS in medical intensive care unit.. 

Secondary objective:  

               To determine the prognosis as it was inversely dependent on the number of 
organs involved especially with CNS manifestations. 

 

 



REVIEW OF LITERATURE 

                     1991 Consensus conference of the American College of Chest  

           Physicians (ACCP) and the Society of Critical Care Medicine (SCCM)  

Dysfunction replaced failure to accentuate the reversible nature of the  

Condition.  

Underlying concept  

• Sepsis, systemic inflammatory response syndrome (SIRS), acute  

respiratory distress syndrome (ARDS), and MODS are closely  

related phenomena  

Systemic inflammatory response syndrome 

• The systemic inflammatory response to a variety of severe clinical insults  

• is manifest by two or more of the following conditions: 

• Temperature > 38°C or < 36°C 

• Heart rate > 90 beats/min 

• Respiratory rate > 20 breaths/min or Paco2 < 32 mmHg (or ventilator 

•  dependence) 

• White blood cell count > 12 000 cells/mm3, < 4000 cells/mm3 or > 10%  

• band forms 

 

MULTIPLE ORGAN DYSFUNCTION SYNDROME 

The presence of altered function involving at least two or more organ  

systems in an acutely ill patient such that homeostasis cannot be  

maintained without intervention. 

 

 



MODS is the most common cause of late trauma death and  

approximately 50% of ICU patients will develop MODS (estimates 25- 

80+%).  Estimates of 20% to up to 75% mortality in patients having at 

 least two-organ failure . As each organ fails the average risk of death  

increased 11 to 23 percent. 

 

Most organ failure assessment systems assign values to six organ  

systems  

• Respiratory 

• Cardiovascular 

• Renal 

• Hematology, 

• Hepatic 

• Central nervous system. 

 

Most commonly Respiratory Failure followed by the cardiovascular, renal, and  

hematologic systems. 

Respiratory failure 

•  Hypoxemia, reduced P/F, require mechanical ventilation 

Cardiovascular failure 

• Hypotension that is unresponsive to adequate fluid resuscitation  

• and requires vasopressors.  

Renal dysfunction 

• Diminished urine output, increased serum creatinine,  

Hematologic failure 

Anemia, thrombocytopenia, and disseminated intravascular coagulation. 



PATHOGENESIS 

 

 

Neurologic:  - Glasgow Coma Score < 6 (in absence of sedation) 

     (Glasgow Coma Score: Sum of best eye opening, verbal, and    

 motor  response)  

Cardiovascular: - Heart rate < 54 beats per min   

                        Mean arterial blood pressure < 49 mm Hg (systolic blood  

                        pressure < 60 mm Hg)  

               Ventricular tachycardia, ventricular fibrillation, or both . 

            Serum pH < 7.24 with a PaCO2 of < 49 mm Hg 

 Pulmonary: - PaCO2 > 50 mm Hg (acutely)  

  (A-a)DO2 > 350 mm (Hg (A-a)DO2 = [713 x FiO2 - (PaCO2/RQ)I -            
PaO2)  

   Ventilator or continuous positive airway pressure dependence  

  on the second day of organ dysfunction  



Hepatic: - Jaundice (bilirubin > 6 mg/100 dL)   

                  Coagulopathy (prothrombin time, 4 sec greater than control, in the  

                  absence of anticoagulation) . 

Renal: -    Urine output < 479 mL/24 hr or < 159 mL/8 hr  

                  Serum BUN > 100 mg/100 dL   

      Serum creatinine > 3.5 mg/100 dL  

Hematologic: - White blood count < 1,000 cells/ mm3  

     Platelets < 20,000 platelets/mm 3   

     Hematocrit < 20 

Several characteristics of MODS present with clinical paradoxes.  

First, the organs that fail are not initially involved as part of  initial 

           disease or illness for which  patient was admitted to the ICU. 

 Second, a lag period often exists between initial insult and the  

           development of the systemic organ failure.  

 

Third, many people believe MODS is a systemic manifestation of  

infection that complicates presenting illness. However, not all the  

patients with clinical sepsis and MODS have documented evidence of  

microbiologic infection. There is evidence that  infection, and in  

particular the endotoxin, does not play a critical role in pathogenesis of  

MODS [7].  

    

             Even in these individuals with documented infections, early  

identification and effective treatment of  infection may not lessen   

patient's chances of developing organ system failure that, in this  

scenario, leads to MODS and death.  



 

                           However, sepsis is an important  

element in development of the syndrome. Chronic disease and age also  

seem to be involved in development of MODS perhaps by diminishing  

the organ reserve which predisposes patients to MODS [9]. Lung is the 

 most common primary organ of injury, manifested by pulmonary 

 dysfunction and presents before other organ dysfunction. Other organ 

 systems that are involved frequently during early development of  

MODS include liver, intestines, and kidneys.  

 

                Hematologic and myocardial  

dysfunction are the late manifestations of MODS. Neurologic sequelae,  

most commonly encephalopathy, may present either early or late in   

syndrome's progress. 

 

 

POTENTIAL PATHOPHYSIOLOGIC MECHANISMS PRODUCING 
MODS 

Circulating immune/inflammatory mediators 

Primary cellular injury 

Mitochondrial Injury/ down-regulation 

 

 

 

Inadequate tissue/organ perfusion 

• Hypoperfusion 



•  Ischemia/reperfusion 

• Microaggregation and/or DIC 

Diffuse endothelial cell injury 

Circulating humoral factors 

Protein calorie malnutrition 

Bacterial-toxin translocation 

Adverse effect of directed treatment or medication 

 

CAUSES: 

Infective - Intra abdominal infection ,  Biliary tract infection , Dengue shock  

syndrome ,Leptospirosis , Malarial fever. 

Non infective - Burns , post operative status , pancreatitis , hypoperfusion ,  

Major trauma and Shock , Eclampsia , poisoning or toxicity. 

 

CLASSIFICATION OF MODS: 

Immediate type (Primary): 

Dysfunction or failure occurring in two or more organs due to primary disease. 

Delayed type (Secondary): 

Dysfunction in one organ , other organs sequentially fails. 

Accumulation type: 

Dysfunction caused by chronic diseases. It is reversible. 

 

 

 

 



 

 

SOFA SCORING SYSTEM 

 
 
 
Respiratory system : 
 
 
         

 
 

 

 
Nervous system: 
 
 
 

 
 
 

PaO2/FiO2 (mmHg) SOFA score 

≥ 400 0 

< 400 +1 

< 300 +2 

< 200 and mechanically ventilated +3 

< 100 and mechanically ventilated +4 

Glasgow coma scale SOFA score 

15 0 

13–14 +1 

10–12 +2 

6–9 +3 

< 6 +4 



 
 
 
 
 
 
Cardiovascular system: 
 
 
 
 

Mean arterial pressure OR administration of vasopressors required 
SOFA 
score 

MAP ≥ 70 mmHg 0 

MAP < 70 mmHg 

 

+1 

 

 

dopamine ≤ 5 μg/kg/min or dobutamine (any dose) 
+2 
 

dopamine > 5 μg/kg/min OR epinephrine ≤ 0.1 μg/kg/min 
OR norepinephrine ≤ 0.1 μg/kg/min 

 
 
+3 
 
 
 

dopamine > 15 μg/kg/min OR epinephrine > 0.1 μg/kg/min OR 
norepinephrine > 0.1 μg/kg/min 
 
 

+4 
 
 

 
 
 
 
 
 
 
 
 



 
 
 
Liver: 
 
 
 
 

Bilirubin (mg/dl) [μmol/L] SOFA score 

< 1.2 [< 20] 0 

1.2–1.9 [20-32] +1 

2.0–5.9 [33-101] +2 

6.0–11.9 [102-204] +3 

> 12.0 [> 204] +4 

 
 
 
 
 
Coagulation: 
 
 
 
 

 
 

Platelets×103/μl SOFA score 

≥ 150 0 

< 150 +1 

< 100 +2 

< 50 +3 

< 20 +4 



 
 
 
 
Kidneys 
 

Creatinine (mg/dl) [μmol/L] (or urine output) 
SOFA 
score 

< 1.2 [< 110] 0 

1.2–1.9 [110-170] +1 

2.0–3.4 [171-299] +2 

3.5–4.9 [300-440] (or < 500 ml/d) +3 

> 5.0 [> 440] (or < 200 ml/d) +4 

 

 

The SOFA scoring system is useful in predicting  clinical outcomes 

 of critically ill patients.  According to an observational study  

at  Intensive Care Unit  in Belgium, the mortality rate was at least 50%  

when the score is increased, regardless of the initial score, in the first  

96 hours of admission, about 27% to 35% if the score remained  

unchanged, and less than 27% if the score is reduced. 

 
 
 
 
 
 
 
 



Quick SOFA score 

 
 
 

Assessment qSOFA score 

Low blood pressure (SBP ≤ 100 mmHg) 1 

High respiratory rate (≥ 22 breaths/min) 1 

Altered mentation (GCS ≤ 14) 1 

 
 
 
 
 
 
 
Dengue Associated Multiple Organ Failure 
 

Dengue is a disease caused by an arbovirus, which has four related virus  

serotypes and is currently the most important mosquito borne viral pathogen 

affecting humans, emerging as a major threat to global health. Dengue is a  

systemic and dynamic infectious disease that includes shock hemorrhage and  

organ impairment. Multiple Organ Failure (MOF) which usually but not always  

is a consequence of prolonged or recurrent shock 

 

          Dengue is a systemic and dynamic infectious disease . The infection may  

be asymptomatic or presents itself with a broad clinical spectrum that includes 

 both severe and non-severe clinical manifestations , for which the timing or 

 sequence of infections can be an important determinant of disease severity and  

course . Severe Dengue includes Multiple Organ Failure (MOF) which  

usually but not always is a consequence of prolonged or recurrent shock 

 



WARNING SIGNS: 

1.Abdominal pain or tenderness 

2.Persistent vomiting 

3.Clinical fluid accumulation 

4.Mucosal bleed 

5.Lethargy/restlessness 

6.Liver enlargement > 2cm 

7.Laboratory increase in HCT concurrent with rapid decrease in the platelet 
count. 

 

 

PROGRESS OF DENGUE ILLNESS 

 

 

 

 

 



           Every dengue case that has one or more of the following manifestations :  

a) shock or respiratory distress due to severe plasma leakage: shock evident  

from tachycardia, cold extremities, and capillary refill time equal to or greater  

than three seconds, weak or undetectable pulse, convergent/ differential blood  

pressure ≤ 20 mmHg; arterial hypotension in late phase.  

b) Severe bleeding based on evaluation by the attending physician 

 (e.g. hematemesis, melena, ample metrorrhagia, and central nervous system  

bleeding).  

c) Severe organinvolvement, such as major liver (AST or ALT >1000 IU), 

 central nervous system , heart , or kidney impairment. 

 

WHO case definitions for dengue shock: 

Features of dengue hemorrhagic fever 

• Fever, or history of acute fever, lasting 2–7 days, occasionally biphasic 

• Hemorrhagic tendencies, evidenced by at least one of the following 

• A positive tourniquet test 

• Petechiae, ecchymoses, or purpura 

• Bleeding from the mucosa, gastrointestinal tract, injection sites, or other 
locations 

• Hematemesis or melena 

• Thrombocytopenia (100000/mm3 or less) 

• Evidence of plasma leakage due to increased vascular permeability, manifested 
by at least one of the following; 

• A rise in hematocrit ≥20% above the average for age, sex and 
population 

• A drop in hematocrit following volume replacement equal to or greater 
than 20% of the baseline 

• Signs of plasma leakage such as pleural effusion, ascites or 
hypoproteinemia 



All four of the above PLUS evidence of circulatory failure, manifested by 

• Rapid weak pulse, and  

• Narrow pulse pressure (<20mmHg) OR 

• Hypotension for age, and 

• Cold, clammy skin, and restlessness 

 

     A drop of platelet count <100000 cells/cumm usually found inbetween 3-10 days 
of  illness. 

    A rise of haematocrit occurs in critcal phase particularly in shock cases. increase by  

20% or more is objective evidence of  plasma leakage.  

    Leucopenia  with relative lymphocytosis and increase atypical lymphocyte towards 
the end of febrile phase. 

• Liver function test—transaminase level may be mildly elevated.  

• Coagulation profile  

           Both APTT and PT may be prolong in severe  haemorrhagic manifestation. 

           Low fibrinogen and elevated fibrin degradation  product levels are signs of 
DIC. 

• Urea creatinine and serum electrolyte— ( Na+ K+  Ca2+ Bicaronate), lactate  

            BUN is elevated in prolong shock. 

            Hyponatremia is most common electrolyte  abnormality in DHS and DSS. 

             Hypocalcemia. 

 

Laboratory tests to confirm the diagnosis. 

• Virus isolation 

• Viral nucleic acid detection(RT PCR). 

• NS1 antigen detection- 

• Serology   

• Haemoagglutination test. 

• Complement fixation test 

• Neutralization test 

• IgM capture-(MAC ELISA),  



• Indirect IgG ELISA.            

              

 First three tests done within five days of illness and remaining after five  

days. 

 

MOD associated to Severe Dengue has been described mainly in 

children but also in adults, usually associated to Shock . Young girls 

with MOD have been described after 4 days of fever 

they had shock resistant to usual treatment with crystalloids and colloids 

with tachycardia, ventricular arrhythmia, increased CPK MB, AST and 

ALT, coagulopathy with prolonged PTT and PT but without severe 

thrombocytopenia, metabolic alteration with acidemia and 

hypoglycemia. 

 

Leptospirosis  

Leptospirosis is a spirochetal zoonosis caused by pathogenic Leptospira  

species. Human leptospiral infection results primarily from exposure to  

the urine of infected rats. Leptospires can then contaminate humans  

through cuts and abrasions of the skin, through intact mucous  

membranes (nose, mouth, eyes) and perhaps through waterlogged skin.  

The disease presents with complex clinical features varying from  

subclinical infection and self-limiting anicteric illness to multiple-organ  

failure and death . 

The natural course of leptospirosis falls into two distinct phases: 

 1. First phase or Septicaemic/leptospiremic phase  

2. Second phase or Immune/leptospiruric phase. 



TYPES: 

Weil’s syndrome is the most severe form of leptospirosis and primarily  

manifests as profound jaundice, renal dysfunction, hepatic necrosis, pulmonary  

dysfunction, and hemorrhagic diathesis.  It occurs at the end of the first stage  

and peaks in the second stage; however, the patient's condition can deteriorate  

suddenly at any time. Often, the transition between the stages is obscured.  

Fever may be marked during the second stage.  Pulmonary manifestations  

include cough, dyspnea, chest pain, hemoptysis, and respiratory failure.  

Vascular and renal dysfunction accompanied by jaundice develops 4-9 days  

after onset of disease, and jaundice 

 

 

 

 



 

 

MODIFIED FAINES CRITERIA FOR LEPTOSPIROSIS: 

 

 

 

 



In presence of kidney and liver failure, it is denominated Weil’s disease. 

Leptospirosis is described as a biphasic illness characterized by two 

 phases, an acute septicaemic phase followed by an immune phase .  

Most of exposed individuals develop mild symptomatic infection while a  

few progress to develop severe disease forms such as Weil’s disease (the  

triad of jaundice, acute renal failure, and bleeding). The major burden of  

leptospirosis is due to Weil’s disease with mortality higher than 50%. 

 

         Leptospirosis causes a unique nonoliguric and hypokalemic form of  

acute kidney injury (AKI), hallmark features of impaired proximal  

sodium reabsorption. However, patients can develop oliguric AKI and  

even acute tubular necrosis associated with continued sodium and  

volume loss. The RIFLE criteria used to classify AKI in ICU and  

hospitalized patients have also been validated in AKI related to  

leptospirosis, with an incremental risk of mortality and dialysis  

requirement . 

Laboratory Tests 

• Culture for Leptospira: Positive 

• MAT; Sero conversion or 4 fold rise/ high titer 

• ELISA / MSAT : positive 

• MAT: Microscopic agglutination test 

• (M)SAT: Microscopic slide agglutination Test 

 

 

 



Interpretation of Tests 

 

 

 

 

Clinical course and pathology of leptospirosis suggest an underlying 

 immunopathogenic process and Jarisch-Herxheimer reaction is not an  

infrequent complication. This reaction occurs when large quantities of  

toxins are released into the body as bacterial death during antibiotic  

treatment. Typically release of endotoxins associated with the death of  

these bacteria occurs faster than the removal of the toxins by the body.  

Thus, Weil’s disease is a classic model of sepsis. Hence, there is a  

pathophysiological reason for therapeutic plasma exchange in order to  

extract the excess of bacterial products and inflammatory mediators. Using the 
same rationale, some have reported success dialysis with  

albumin-molecular adsorbent recirculating system (MARS), in case of  

acute liver failure due to leptospirosis . 

 



Bacterial Sepsis 

Bacterial sepsis is a life-threatening condition that arises when the body’s response to 

an infection injures its tissues and organs. Sepsis has recently been re-defined as life- 

threatening organ dysfunction caused by a dysregulated host response to infection 

Clinical conditions that are associated with inflammatory injury are best grouped as  

organ systems related to their condition in order of prevalence: 

• Lungs manifesting as acute respiratory distress syndrome (ARDS), 

• Cardiovascular as septic shock (hypotension) 

• Kidneys as acute kidney injury (AKI) 

• Brain as septic encephalopathy 

• Bone marrow as anemia of critical illness 

• Skeletal muscle as critical illness myopathy 

• Peripheral nerves as critical illness polyneuropathy 

 

With a high index of suspicion for sepsis, investigation typically includes: 

• Complete blood count (CBC)with differential 

• Comprehensive metabolic profile (CMP) 

• Lactate 

• Critical value of greater than 2 mmol/L 

• INR/aPTT 

• Elevated acutely as a result of end organ dysfunction 

• Chest x-ray and urinalysis 

• Either can be ordered to investigate for possible sources of infection 

• Blood Cultures with or without other potential source cultures 

• At least 2 blood cultures are recommended, before administering 
antibiotics 

• Optional workup of uncertain benefit 

• Procalcitonin 

• C-reactive protein 



• Lipase 

• Venous blood gas 

• DIC panel (fibrinogen, D-dimer, Fibrin degradation products) 

• TSH 

• Rapid flu, respiratory virus panel 

• CT head with ot without lumbar puncture 

• CT chest/abdomen/pelvis 

• MRI cervical/thoracic/lumbar spines (epidural abscess) 

 

Components of Acute Sepsis Bundle 

Three-Hour Bundle 

• Obtain appropriate cultures before administration of antibiotics 

• Obtain plasma lactate level 

• Administer appropriate broad-spectrum antibiotics 

• Begin administration of crystalloid at 30 ml/kg for hypotension or lactate level 

 greater than or equal to 4 mmol/L, within the first 3 hours 

Six-Hour Bundle 

• Start vasopressors if the patient is hypotensive during or after fluid 
resuscitation to maintain a mean arterial pressure level greater than or equal to 
65 mmHg 

• In the event of persistent hypotension after initial fluid administration, or if 
initial lactate greater than 4 mmol/L, reassess volume status and tissue 
perfusion and document findings 

• Re-measure lactate if initial lactate was elevated 

Components of the Sepsis Management Bundle (to be completed in the next 24 
hours) 

• Administer low-dose steroid if indicated: Hydrocortisone at a dose of  200 mg 
per day 

• Maintain blood glucose levels less than 180 mg/dL 

• Maintain plateau airway pressure at less than 30 cm H2O in ventilator-
dependent  

patients: Employ a lLung-protective ventilator strategy 



• Reassess antibiotic therapy daily for de-escalation when appropriate 

• Early Initiation of enteral feeding rather than complete fast or parenteral 
nutrition 

• Perform source control, where indicated, within 12 hours of identification 

• Administer prophylaxis for deep vein thrombosis 

• Administer stress-ulcer prophylaxis to prevent upper gastrointestinal (GI)  

 bleeding. 

 

 

MALARIA WITH MULTIORGAN FAILURE: 

Malaria is one of the significant public health problem not only in India but in 

othercountries also. P. vivax and P. falciparum infections account for majority 

of the cases in our country. However, P. falciparum had been associated with 

serious manifestations and increased mortality. However current literature 

suggests  P. vivax malaria infections are also severe and present with serious 

manifestations and complications. Some of the manifestations reported are 

cerebral malaria, severe anaemia, thrombocytopenia, glomerulonephritis, 

ARDS, liver involvement, DIC; etc.  Untreated, severe malaria has  high rate of 

mortality. 



 

 

  PATHOGENESIS OF MULTIORGAN DYSFUNCTION 

 

Anaemia is a frequent co-existent feature in malaria but severe 

thrombocytopenia was an uncommon feature of P. vivax malaria. It could be 

due to direct lysis of  platelets, reduced platelet survival and IgG mediated 

destruction of platelets. Plasmodium vivax infection may cause destruction of 

uninfected RBC’s which may be related to host immune response. The 

mechanisms which was proposed for acute kidney injury in P. vivax infection 

are heavy parasitaemia, acute tubular necrosis, volume depletion, intravascular 

haemolysis, renal ischemia and microvascular sequestration.  Severe 

manifestations of P. vivax malaria have also been attributed to both 

sequestration  and nonsequestration related complications. 

                      It is important to understand the basic difference in the 

pathophysiology of P. falciparum and P. vivax malaria. It has been reported 



that those RBCs infected with P. vivax are more deformable than those RBCs 

infected with P. falciparum. These less rigid RBCs are less likely to be 

sequestered in spleen and  also less likely to block the capillary beds in  vital 

organs. Thus, exact host parasite interactions, pathogenesis and the  reasons of 

multiple organ dysfunction in Plasmodium  vivax infection were unclear. 

Plasmodium vivax invades young red blood cells in circulation and requires 

duffy antigen as single host cell receptor.  

Moreover, P. vivax is also capable of inducing fever at lower levels of 

parasitaemia than that of P. falciparum. The host inflammatory response in 

these patients  at the similar level of parasitaemia is more intense with higher 

level of fever inducing cytokines like TNF-α. The reasons for  changing 

epidemiological profile and spectrum of  variable manifestations associated 

with P. vivax malaria could be rampant and indiscriminate use of those 

antimalarial drugs and increasing immunity. 

 The National Vector Borne Disease Control Programme recommends that 

cases of severe P. vivax should also be treated like severe P. falciparum malaria 

with artemisinin derivatives or quinine. In view of those available evidence, P. 

vivax malaria infection should not be considered benign anymore and may 

present with  wide variety of severe manifestations and complications. Multiple 

organ dysfunction and shock are associated with  greater risk of mortality in 

malaria infection.  

 



 

 

The use of rapid diagnostic tests helps in prompt diagnosis. Intensive care and 

supportive measures along with standard protocols of management are required 

to treat these cases4. Clinicians must be aware of unusual manifestations and 

prompt presentation of malaria infection. Early diagnosis and treatment can 

prevent associated morbidity and mortality. Due to a change in epidemiology, 

recognition of severe manifestations of P. vivax malaria and emerging drug 

resistance, emphasis must be on strict preventive measures to curb the burden 

of this disease 

 



 

 

 

 

SCRUB TYPHUS: 

Scrub typhus, also known as bush typhus, is a disease caused by a bacteria 

called Orientia tsutsugamushi. Scrub typhus is spread to people through  

bites of infected chiggers (larval mites). Scrub typhus is manifested clinically  

by high fever, intense generalized headache, diffuse myalgias, and, in many  

patients, rash and an eschar at the site of the chigger bite.  

         The diagnosis is  

suggested by the clinical history (including visit to an endemic area) and 



 physical findings and confirmed by serologic testing or biopsy of an eschar. 

 

           Scrub typhus lasts for 14 to 21 days without treatment. Severe infection  

 
may be complicated by interstitial pneumonia, pulmonary edema, congestive 
heart  
 
failure, circulatory collapse, and a wide array of signs and symptoms of central  
 
nervous system dysfunction, including delirium, confusion, and seizures. Death  
 
may occur as a result of these complications, usually late in the second week of 
the  
 
illness.   

By contrast, patients treated with appropriate antibiotics typically become 
afebrile  

within 48 hours of starting therapy . This response to treatment may be useful  

diagnostically; failure of defervescence within 48 hours is often considered 

 evidence that scrub typhus is not present, and that an alternate diagnosis such 
as  

 malaria or dengue should be considered. 

TREATMENT: 

Primary treatment of scrub typhus is doxycycline 200 mg po once followed 

by  

 

100 mg bid until the patient improves, has been afebrile for 48 hours, and has  

 

received treatment for at least 7 days. 

Chloramphenicol 500 mg po or IV qid for 7 days is 2nd-line treatment.  

 

 

 



               An infectious feverish disease caused by the bacterium Salmonella 

typhi(Salmonella enterica Serovar Typhi ) and less commonly by Salmonella 

paratyphi. 

Acute generalized infection of the reticulo endothelial system, intestinal 

lymphoid tissue, and the gall bladder. 

The infection always comes from another human, either an ill person or a 

healthy carrier of the bacterium. The bacterium is passed on with water and 

foods and can withstand both drying and refrigeration.  

              Time frame 

Occurs gradually over a few weeks after exposure to the bacteria. Sometimes 

children suddenly become sick. 

The condition may last for weeks or even a month or longer without treatment. 

                                      

              First-Stage Typhoid Fever 

         The beginning stage is characterized by high fever,fatigue, weakness, headache, sore 

throat, diarrhea, constipation, stomach pain and a skin rash on the chest and abdominal 

area. According to the Mayo Clinic, adults are most likely to experience constipation, 

while children usually experience diarrhea.  

        Second stage 

        Second-stage typhoid fever is characterized by weight loss, high fever, severe diarrhea 

and severe constipation. Also, the abdominal region may appear severely distended.  

 



                       Typhoid State 

         When typhoid fever continues untreated for more than two or three weeks, the 

effected individual may be delirious or unable to stand and move, and the eyes may be 

partially open during this time. At this point fatal complications may emerge. 

 

Diagnosis of typhoid fever is made by 

Blood, bone marrow, or stool cultures test 

Widal test 

Slide agglutination  

Antimicrobial susceptibility testing 

 

Widal test 

A test involving agglutination of typhoid bacilli when they are 

mixed with serum containing typhoid antibodies from an 

individual having typhoid fever; used to detect the presence 

of  Salmonella typhi and S. paratyphi 

INTERPRETATION: 

The highest dilution of the patients serum in which agglutinations occurs is 

noted, ex. if the dilution is 1 in 160 then the titer is 169.  

Agglutination in dilution up to <1:60 is seen in normal individuals . 

Agglutination in dilution 1:160 is suggestive of Salmonella infection. 

Agglutination in dilution of and more than 1:320 is confirmatory of Enteric 

fever . 



MATERIALS AND METHODS 

 
STUDY SETTING 

Patient who are admitted in the intensive medical care unit in the Department of 

Internal Medicine , Government Stanley Medical College and Hospital, Chennai-01. 

 

 
ETHICAL APPROVAL 

Approval was obtained from the Institute ethical committee inorder to perform the 

study. 

STUDY POPULATION:  Patients with acute febrile illness with two or more 

organ dysfunction without preexisting comorbid conditions. 

 

STUDY DESIGN 

   Prospective observational study. 

 
POPULATION STUDIED :  75 

 
DURATION OF THE STUDY 

1 year (Oct  2017 to Oct 2018) 

 
CONSENT 

Written informed consent was obtained from all the patients included in the study. For  

patients who could not give consent, it was obtained from the close attenders of the  

patient. Confidentiality will be maintained. 

 



 

Inclusion criteria: 

1.  Patient in critical care setting 
 

2.  Documented or history of fever 
 

      3.    Dysfunction and/or failure of two or more organs 

 
4.  Organ dysfunction persisting for more than 24 hours  

 

Exclusion criteria: 

           1. Pregnancy 

           2. Associated with less than two organ dysfunction 

           3. Organ dysfunction lasting less than 24 hours 

           4. Chronic illness like diabetes, malignancies, ischemic heart disease etc. 

           5. Postoperative, posttraumatic or any surgical cases 

           6. Not able to give informed consent. 

 

METHOD OF DATA COLLECTION 

Sample size : 

75 cases will be studied 

 
Protocol of the study: 

 

1. The data will be collected based on a pretested proforma which included  
 
detailed history and clinical examination followed by investigations like  
 
complete blood picture, urine routine, serum electrolytes, Renal function test, 



 
 Liver function test, ECG, arterial blood gas, chest X-ray, ultrasound of the  
abdomen etc. 
 
 

2. Depending on the clinical suspicion patients will also be investigated for IgM  
 
dengue, NS1Ag, IgM leptospira antibodies by ELISA, Weil Felix test, HIV by  
 
ELISA, QBC for malarial parasites, and bacteriology assessment of relevant  
 
body fluids for gram stain, culture and sensitivity.  
 
 

3. Any documented organ dysfunction or development of new organ  
 
dysfunction will be regularly assessed by clinical and biochemical testing every 
 
 24 hours. 
 

4. Patients will be followed up till their organ dysfunction improved or the  
 
patient died due to the illness. Cases in which no aetiological factor was found  
 
would be considered as -Sepsis with MODS due to undiagnosed aetiology. 

          

CONFLICT OF INTEREST  

None 

 

 

 

 

 

 



                             STATISTICAL ANALYSIS 

 

• The collected data were analysed with IBM.SPSS statistics 

software 23.0 Version. 

• With respect to data description ,the mean & S.D were used for 

continuous variables and descriptive statistics frequency analysis, 

percentage analysis were used for categorical variables and  

• To find the significant difference between the bivariate samples 

in independent groups , the unpaired sample t-test was used. 

• To find the significant variables which are influencing, the 

Logistic regression model with Backward Wald method was 

used. 

• With regard to the significance in categorical data, Chi-Square 

test was used. In all the above statistical tools the probability 

value (p 0.05)  is considered as significant level 

 
Table :  P value significance 

P value Significance 

P ≤ 0.01 Highly significant 

0.01 < P ≤ 

0.05 

Significant 

 
P >0.05 

 
Not significant 

 



POPULATION CHARACTERISTICS 

Age Distribution:  

In our study, out of 75 patients, 3 (4 %) patients were in theage group of <=18 years, 

35(46.7 %) were in the age group of 19-28 years and 36 (48.0 %) were in age group of 

29-38 years and 1 (1.3%) were in the age group 39-48 years . 

 
 

AGE_GROUP Frequency Percent 
 

Up to 18 Years 3 
4.0 

 

19-28 Years 35 46.7 
 

29-38 Years 36 48.0 
 

39-48 Years 1 
1.3 

 

Total 75 
100.0 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



Age characteristics of study population 

 

 

The above bar diagram shows age group incidence is more with 29-38  and 19-28 

years of age of about 48 %. and 46.7%  respectively. 

Table  :Age  with outcome 

   FINAL Total 
Dead Recovered 

AGE_ 
GROUP 

 

 

Up to 18 
Years 

Count 0 3 3 
 

% within  
FINAL 

0.0% 5.5% 4.0% 

19-28 
Years 

Count 6 29 35 
% within  
FINAL 

30.0% 52.7% 46.7% 

29-38 
Years 

Count 13 23 36 
% within  
FINAL 

65.0% 41.8% 48.0% 

 39-48 
Years 

Count 1 0 1 
% within  
FINAL 

5.0% 0.0% 13% 

   Total  
Count 20 55 75 

% within  
FINAL 

100.0% 100.0% 100.0% 

 



Figure: Age with outcome: 
  

 

Pearson Chi-Square=7.106 and p=0.0698 and the above bar diagram shows peak 
  
incidence of mortality of  65% in the age group of 29-38 years. 
 

Gender distribution : 

Among 75 patients included in this study,  46 were males (61.3 %) and 29 (38.7 %) 

were females. There was no significant difference statistically in relation to gender 

status. Majority were males (61.3%). 

 

Table: Gender characteristics of the study population 

 

SEX Frequency Percent 
 

Male 46 
61.3 

 

Female 29 
38.7 

 

Total 75 100.0 
 

 



 
 
 

Figure: Gender characteristics of the study population 

 
 
 
 

 
 
 
 
 
Table: Total WBC count of study population: 
 
 
 

TC_GROUP Frequency Percent 
 

<4000 2 
 

2.7 
 

4000 - 10000 47 
 

62.7 
 

>10000 26 
 

34.7 
 

Total 75 
 

100.0 
 

  



In the above table, the total WBC count was less than 4000 in 2(2.7%) of the 
population  

,it was around 4000-10000 in 47(62.7%)  and was more than 10000 in 26(34.7%) of  

the population. 

 

 

Table: Total WBC count and its outcome 

   FINAL  
Total Dead Recovered 

TC 
GROUP 

 

<4000 

 
Count 

 
1 1 2 

  
% within  
FINAL 

5.0% 1.8% 2.7% 

4000 - 
10000 

Count 10 37 47 
% within  
FINAL 

50.0% 67.3% 62.7% 

 >10000 
Count 9 17 26 

% within  
FINAL 

45.0% 30.9% 34.7% 

Total  

Count 20 55 75 
 

% within 
 FINAL 

100.0% 100.0% 100.0% 

 

 

Figure: Total WBC count and its outcome: 

 



 

 

In this above chart, its evident that the mortality was high 10(50%) in 4000-10000  

group followed by 9(45%) in  WBC count of more than 10000  group. 

PLATELET_GROUP Frequency Percent 
 

<1.5 57 
 

76.0 
 

>1.5 18 
 

24.0 
 

Total 75 
 

100.0 
 

 
 
Table: Platelet count distribution of study population 
 
 
 
 
 
 
 
 
 
 
 



 
In the above table, the platelet count was less than 1.5 lakhs in 57(76.0%) of the  

population and it was around more than 1.5 lakhs in 18(24.0%)  of the study 

Population, suggesting prevalence of more number of cases with thrombocytopenia in 
the  
 
study group. 
 
Figure: Platelet count distribution of study population 
 
 

 
 
 
 
 
 
 
 
From the following table it is evident that the mortality was higher 16 (80.0%) among  
 
the patients with thrombocytopenia group that is platelets with less than 1.5 lakhs.,  
 
hence depicting the poor outcome when compared to those population with platelet of 
 
count more than 1.5 lakhs. 
 
 
 
 
 



Table: Platelet count distribution of study population and its outcome: 
 
 
 

    
FINAL 

                                            
Total 

 
Dead 

                   
Recovered 

PLATELET 
GROUP 

<1.5 

 
Count 

 
16 41 57 

 
% within 
FINAL 

80.0% 74.5% 76.0% 

>1.5 

 
Count 

4 14 18 

 
% within 
FINAL 

20.0% 25.5% 24.0% 

Total  

 
Count 

20 55 75 

 
% within 
FINAL 

100.0% 100.0% 100.0% 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 



 
Figure: Platelet count distribution of study population and its outcome: 

 
 

 

 

 

Table: Serum Creatinine level distribution of study population 
 

 
CREATININE 

GROUP 

 
Frequency 

 
Percent 

<1.2 32 
42.7 

 

>1.2 43 57.3 
 

Total 75 100.0 
 

 
 
 
In the above table, the serum creatinine level was less than 1.2 in 32(42.7%) of the  

population and it was more than 1.2 in 43(57.3%)  of the study 

Population, suggesting derangement of renal function  in more than half of  the  
 
study population. 



 

Figure: Serum Creatinine level distribution of study population 

 

 

 

 

Table: Serum Creatinine level distribution and its outcome in study  

population 

   FINAL Total 
Dead Recovered 

CREATININE 
GROUP 

<1.2 
Count 9 23 32 

% within FINAL 45.0% 41.8% 42.7% 

>1.2 
Count 11 32 43 

% within FINAL 55.0% 58.2% 57.3% 

Total  
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 
 
 
Pearson Chi-Square=0.061  p=0.805 
 

Figure: Serum Creatinine level distribution and its outcome  in study  

population 

 



 
 
From the above  table and chart,  it is evident that the mortality was higher 11 (55%)  
 
among the patients with serum creatinine level more than 1.2, hence patients with  
 
acute kidney injury had poor outcome when compared to patients with no renal  
 
involvement.. 
 

 

Table: Mean arterial pressure distribution  in study population 

 

MAP>70mmHg Frequency Percentage 
 

No 55 
73.3 

 

Yes 20 26.7 
 

Total 75 
100.0 

 
 
 
 
The above table shows that the mean arterial pressure was more than  

70 mm Hg in 20(26.7%) of the total study population and it was 55 (73.3%) of those  

with MAP of less than 70 mm Hg. 

 



 
 

Table: Mean arterial pressure distribution and its outcome : 

 
 
 
   FINAL  

Total Dead Recovered 

MAP>70mmHg 

No 

Count 5 50 55 

% within FINAL 25.0% 90.9% 
 

73.3% 
 

Yes 

Count 15 5 20 

% within FINAL 75.0% 9.1% 
 

26.7% 
 

Total  
Count 20 55 75 

% within FINAL 100.0% 100.0% 
100.0% 

 
 
 
Pearson Chi-Square=32.580** p<0.001 
 

Figure: Mean arterial pressure distribution and its outcome:  

 

 

 

 



Table: Respiratory distress distribution  in study population 

 
 
 

 
RESPIRATORY DISTRESS 

 
Frequency 

 
Percentage 

 

No 50 
66.7 

 

Yes 25 
33.3 

 

Total 75 
100.0 

 

 
 
 
In the above table, about 25(33.3%) of the patients were in respiratory distress and  

remaining had no respiratory distress . Hence about one third of the patients with  

MODS had pulmonary involvement in the form of distress.. 

 
 

Figure: Respiratory distress distribution  in study population 

 
 
 
 
 

 



Table: Respiratory distress  and its outcome: 

 
 
 FINAL      

       Total Dead Recovered 

RESPIRATORY 

DISTRESS 

No 
Count 8 42 50 

% within FINAL 40.0% 76.4% 66.7% 

Yes 
Count 12 13 25 

% within FINAL 60.0% 23.6% 33.3% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
 
Pearson Chi-Square=8.727* p=0.003 
 
 
From the above  table ,  it is evident that the mortality was higher 12 (60.0%)  
 
among the patients with respiratory distress when compared to patients without  
 
pulmonary involvement.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure: Respiratory distress and its outcome: 

 

 
 
 
 
 
 
 

Table: Neurological status of the study population: 

 
 
 

NEUROLOGICAL STATUS Frequency Percentage 

Comatose 3 4.0 

Conscious 69 92.0 

Disoriented 3 4.0 

Total 75 100.0 

 
 
 
In the above table, about 69(92.0%) of the patients were conscious and without any 

 neurological impairment .  About 6 patients were in altered mental status with 3 

 patients in drowsy state and remaining three in comatose state .  



Figure: Neurological status of the study population 

 
 

 

Table: Neurological status of the study population and its outcome: 

 

 FINAL Total 
Dead Recovered 

NEUROLOGICAL 
STATUS 

comatose 
Count 3 0 3 

% within 
FINAL 

15.0% 0.0% 4.0% 

conscious 
Count 14 55 69 

% within 
FINAL 

70.0% 100.0% 92.0% 

disoriented 
Count 3 0 3 

% within 
FINAL 

15.0% 0.0% 4.0% 

Total 
Count 20 55 75 

% within 
FINAL 

100.0% 100.0% 100.0% 

 
 
Pearson Chi-Square=17.935   p<0.0001 
 
In the above table,  the point to be noted was those patients with any kind  of  

neurological impairment as either patient who were in drowsy or comatose state , had  

worst prognosis and resulted mortality was 100%.   



 

Table: NS1Ag positivity distribution  in study population 
 

            NS1Ag Frequency Percentage 

No 66 88.0 

Yes 9 12.0 

Total 75 100.0 

 
 

Figure: NS1Ag positivity distribution  in study population 
 
 
 

 
 
 

From the above table and chart, it is evident that about 9(12%) of the total study  

population  were tested positive for NS1Ag  and remaining were negative.  

 

 

 

 

 



 

Table: NS1Ag positivity  and its outcome:  

 

 
FINAL 

Total 
Dead Recovered 

NS1Ag 

N0 
Count 20 46 66 

% within FINAL 100.0% 83.6% 88.0% 

Yes 
Count 0 9 9 

% within FINAL 0.0% 16.4% 12.0% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
Pearson Chi-Square=3.719    p=0.054 
 
 
In the above table, it was noted that there was no death occurred in those patients  
 
tested positive for NS1Ag and it was understood that mortality does not correlates 
 
 with NS1Ag positivity alone. 
 

Figure: NS1Ag positivity  and its outcome: 

 



 
 

 

 

 

Table:  IgM Dengue positivity of the study population 

 

DENGUE_IgM Frequency Percentage 

Negative 50 66.7 

Positive 25 33.3 

Total 75 100.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure:  IgM Dengue positivity of the study population 

 

 
 
 
 
From the above table and chart, it was evident that about 25(33.3%) of the total study  

population  were tested positive for IgM Dengue and remaining were negative.  

 
 
Figure:  IgM Dengue positivity  and its outcome 
 
 FINAL Total 

Dead Recovered 

DENGUE_IgM 

Negative 
Count 17 33 50 

% within FINAL 85.0% 60.0% 66.7% 

Positive 
Count 3 22 25 

% within FINAL 15.0% 40.0% 33.3% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
Pearson Chi-Square=4.125    p=0.042 
 
 
 



Table:  IgM Dengue positivity  and its outcome 
 
 
 
 
 

 

 

In the above table and chart, it was evident that  25(33.3%)patients were 
 
tested positive for IgM Dengue and the outcome was that about 3(15.0%) of those 
 
 patients  died and remaining were recovered.  
 
 

Table:  IgM Lepto positivity of the study population 

 

LEPTO_IgM Frequency Percentage 

Negative 60 80.0 

Positive 15 20.0 

Total 75 100.0 

 
 
 
 
 
 



Figure:  IgM Lepto positivity of the study population 

 
 
 
 

 
 
 
 
 
From the above table and chart, it is obvious that about 15(20%) of the total study  

population  were tested positive for IgM Lepto  and remaining were negative.  

 
Table:  IgM Lepto positivity  and its outcome 
 
 
 
 FINAL  

Total 
Dead Recovered 

LEPTO IgM 

Negative 
Count 12 48 60 

% within FINAL 60.0% 87.3% 80.0% 

Positive 
Count 8 7 15 

% within FINAL 40.0% 12.7% 20.0% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 



Pearson Chi-Square=6.818    p=0.009 
 
In the above table, it was evident that  15(20.0%)patients were 
 
tested positive for IgM Dengue and the outcome was that about 8(40.0%) of those 
 
 patients died and those remaining  recovered.  
 
 
Figure:  IgM Lepto positivity  and its outcome 
 
 

 
 
 
Table:  HIV ELISA positivity  and its outcome 
 
 
 FINAL  

 TOTAL 
dead Recovered 

HIV ELISA Negative 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
 
The above table suggests that no one of the total study population were tested positive 
 
 for HIV. 



 
Table:  QBC positivity of the study population 
 

 
 

 
 
 
 
Figure:  QBC positivity of the study population 
 
 
 

 
 
 
From the above table and chart, it is obvious that about 2(2.7%) of the total study  

population  were tested positive for QBC malarial test  and remaining were negative.  

 
 
 
 
 
 
 

QBC Frequency Percentage 

No 73 97.3 

Yes 2 2.7 

Total 75 100.0 



Table: QBC positivity  and its outcome 
 
   FINAL  

TOTAL 
Dead Recovered 

QBC 

 No 

Count 20 53 
 

73 
 

% within 
FINAL 

100.0% 96.4% 
 

97.3% 
 

 Yes 
Count 0 2 

 
2 
 

% within 
FINAL 

0.0% 3.6% 2.7% 

Total  

Count 20 55 75 

% within 
FINAL 

100.0% 100.0% 
 

100.0% 
 

 
 
Pearson Chi-Square=0.747 p=0.387 
 
 
 
In the above table, it was evident that  2(2.7%)patients were 
 
tested positive for QBC test and the outcome was that both of the patients were  
 
recovered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure:  QBC positivity  and its outcome 
 
 
 

 
 
 
 
 
 
 
 
Table:  Weil Felix positivity  and its outcome 
 
 

 FINAL TOTAL 

Dead Recovered 

WEIL FELIX No 
Count 20 55 75 

% within 
FINAL 

100.0% 100.0% 100.0% 

Total 
Count 20 55 75 

% within 
FINAL 

100.0% 100.0% 100.0% 

 
 
 
The above table suggests that no one of the total study population were tested positive 
 
 for any rickettsial infections like scrub typhus. 
 



 
Table: WIDAL positivity of the study population 
 
 
 
 
 

WIDAL Frequency Percentage 

No 72 96.0 

Yes 3 4.0 

Total 75 100.0 

 
 
 
 
 
 
 
 
Figure: WIDAL positivity of the study population 
 
 

 
 
 
From the above table and chart, it is obvious that about 3(4%) of the total study  

population  were tested positive for Widal test  and remaining were negative.  



 
 
Table: WIDAL positivity  and its outcome 
 
 
 FINAL Total 

Dead Recovered 

WIDAL 

No 
Count 19 53 72 

% within FINAL 95.0% 96.4% 96.0% 

Yes 
Count 1 2 3 

% within FINAL 5.0% 3.6% 4.0% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
Pearson Chi-Square=0.071  p=0.790 
 
Figure:  WIDAL positivity  and its outcome 
 
 

 
 
In the above table and chart, it was evident that  3(4.0%)patients were tested 
 
positive for Widal and the outcome was that one of those patient died and that  
 
could be attributed not alone for widal positivity since the same patient is tested  
 
positive for IgM Dengue.  



 
Table: Blood c/s reports of the study population: 
 
 

BLOOD C/S Frequency Percent 

acinetobacter 6 8.0 

no growth 67 89.3 

Pseudomonas 2 2.7 

Total 75 100.0 
 
 
 
 

 
Figure: Blood c/s reports of the study population: 
 

 

 

From the above table and chart, it is evident that about 6(8.0%) of the total study  

Population were reported as acinetobacter growth in blood culture and sensitivity and  

about  2(2.7%) were reported as pseudomonas growth and remaining 67(89.3%)  were  

reported as no growth. 

 
 



 
Table: Blood c/s reports and its outcome 
 
 
 
 
 FINAL  

 Total 
Dead Recovered 

BLOOD C/S 

Acinetobacter 
Count 1 5 6 

% within FINAL 5.0% 9.1% 8.0% 

no growth 
Count 18 49 67 

% within FINAL 90.0% 89.1% 89.3% 

Pseudomonas 
Count 1 1 2 

% within FINAL 5.0% 1.8% 2.7% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
Pearson Chi-Square=0.866  p=0.649 
 
 
 
The above table suggests 8 patients were reported as acinetobacter growth and 2 were 
 
 reported as pseudomonas growth and the outcome was that 2 patients were died of  
 
bacterial septicemia ,one with acinetobacter growth and another with pseudomonas  
 
growth. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure:  Blood c/s reports and its outcome 
 
 

 
 
 
 
 
Table: Urine c/s reports of the study population: 
 
 

URINE C/S Frequency Percent 

Commensals 9 12.0 

Ecoli 1 1.3 

no growth 65 86.7 

Total 75 100.0 
 
 
 
 

In the above table about 65(86.7%) of the total study  

Population were reported as no growth in urine culture and sensitivity and  

about  9(12.0%) were reported as the presence of commensals and one of the case was  

reported as Ecoli growth. 

 
 
 



 
 
 
 
Table: Urine c/s reports  and its outcome 
 
 
 

 FINAL Total 

Dead Recovered 

URINE C/S 

Commensals 
Count 3 6 9 

% within FINAL 15.0% 10.9% 12.0% 

Ecoli 
Count 0 1 1 

% within FINAL 0.0% 1.8% 1.3% 

no growth 
Count 17 48 65 

% within FINAL 85.0% 87.3% 86.7% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
Pearson Chi-Square=0.577  p=0.749 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure: Urine c/s reports  and its outcome: 
 
 
 
 

 
 
 
Table: Undiagnosed cases of the study population: 
 
 

UNDIAGNOSED Frequency Percent 

No 50 66.7 

Yes 25 33.3 

Total 75 100.0 

 
 
 

From the above table, it is evident that about 25(33.3%) of the total study  

Population were diagnosed with extensive investigations as dengue, leptospirosis,  

malaria and bacterial septicaemia and those remaining 50(66.7%) of the study  

population, the diagnosis remained obscured.  

 
 

 



Table: Outcome of  Undiagnosed cases : 

 

 FINAL Total 

Dead Recovered 

UNDIAGNOSED 

No 
Count 9 41 50 

% within FINAL 45.0% 74.5% 66.7% 

Yes 
Count 11 14 25 

% within FINAL 55.0% 25.5% 33.3% 

Total 
Count 20 55 75 

% within FINAL 100.0% 100.0% 100.0% 

 
 
Pearson Chi-Square=5.761** p=0.016 
 
 
Figure:Outcome of  Undiagnosed cases : 
 

 
 
 
From the above table and chart , it is noted that in those cases whose diagnosis which  

were remained obscured, about  11 patients were died (55% of total deaths) and the  
 
remaining 14 patients recovered.  
 



 Table: Outcome of the study population: 

OUTCOME Frequency Percent 

Dead 20 26.7 

Recovered 55 73.3 

Total 75 100.0 

 
 
 
 
Figure: Outcome of the study population: 
 
 

 

 

In the above table and chart , it was evident that 20(26.7%) of the total study  

population were died and remaining 55(73.3%) were recovered. 

 

 

 

 

 

 

 



RESULTS 

 

 

         From the study it was noted that the age group incidence is more with 29-38   
 
years of age which is of about 48 %. The  peak incidence of mortality of  65% was in  
 
the age group of 29-38 years. 
 
 
 
          Among 75 patients the study,  46 were males (61.3 %) and 29 (38.7 %) were 

females. There was no significant difference statistically in relation to gender status. 

Majority were males (61.3%).In relation to the total leucocyte count the mortality was 

high 10(50%) in 4000-10000 group followed by 9(45%) in  WBC count of more than 

10000  group 

 

         The platelet count was less than 1.5 lakhs in 57(76.0%) of the  

population and it was around more than 1.5 lakhs in 18(24.0%)  of the study 

Population, suggesting prevalence of more number of cases with thrombocytopenia in  
 
the study group and finally it was found that the mortality was higher 16 (80.0%) 
 
 among the patients with thrombocytopenia group that is platelets with less than 1.5  
 
lakhs., hence depicting the poor outcome when compared to those population with  
 
platelet count ofmore than 1.5 lakhs. 
 
 
        The serum creatinine level was less than 1.2 in 32(42.7%) of the  

population and it was more than 1.2 in 43(57.3%)  of the study 

Population, suggesting derangement of renal function  in more than half of  the  
 
study population and it was found that the mortality was higher 11 (55%)  



 
among the patients with serum creatinine level more than 1.2, hence patients with  
 
acute kidney injury had poor outcome when compared to patients with no renal  
 
involvement.. 
 
 
 
          With regard to lung involvement , the mortality was higher 12 (60.0%)  
 
among the patients with respiratory distress when compared to patients without  
 
pulmonary involvement.  
 
 
 
          About 69(92.0%) of the patients were conscious and without any 

 neurological impairment and about 6 patients were in altered mental status with 3 

 patients being in drowsy state and remaining three in comatose state .  

those patients with any kind  of neurological impairment as either patient who were in 

 drowsy or comatose state , had worst prognosis and resulted mortality was 100%.   

 
 
           About 9(12%) of the total study population  were tested positive for NS1Ag  

 and remaining were negative and there was no death occurred in those patients  

tested positive for NS1Ag and it was understood that mortality does not correlates 
 
 with NS1Ag positivity alone. 
 
 
 
            But with regard to another antibody titre testing ,about 25(33.3%) of the total  

study population  were tested positive for IgM Dengue and remaining were negative 

and the outcome was that about 3(15.0%) of those patients  died and remaining were  
 
recovered.  
 
 



 

            About 15(20%) of the total study population  were tested positive for IgM  

Lepto  the outcome was that about 8(40.0%) of patients died and those remaining   

recovered.  

 
 
 
           About 2(2.7%) of the total study population  were tested positive for QBC 

 malarial test  and remaining were negative and  the outcome was that both of the  

patients were recovered. 

 
 
 
 
          About  3(4.0%)patients weretested positive for Widal and the outcome was that  
 
one of those patient died and that could be attributed not alone for widal positivity  
 
since the same patient is tested positive for IgM Dengue.  
 
 
 
 
           About 6(8.0%) of the total study Population were reported as acinetobacter  

growth in blood culture and sensitivity and about  2(2.7%) were reported as  

pseudomonas growth and remaining 67(89.3%)  were reported as no growth and it  

was found that the outcome was that 2 patients were died of bacterial septicemia ,one  

with acinetobacter growth and another with pseudomonas growth. 

 
 
 
 
           About 25(33.3%) of the total study Population were diagnosed the causative  

factor with the help of extensive investigations as dengue, leptospirosis,  

malaria and bacterial septicaemia and those remaining 50(66.7%) of the study  



population, the diagnosis remained obscured and in those cases whose diagnosis 

 which were remained obscured, about  11 patients were died (55% of total deaths)  

and the remaining 14 patients recovered.  

 

that 20(26.7%) of the total study  

population were died and remaining 55(73.3%) were recovered 
 

 

 

 

DISCUSSION 

 

                   Acute febrile illness with obscure aetiology, also described as acute 

undifferentiated fever, poses a burgeoning problem in clinical practice [6]. In the 

routine evaluation of these cases of acute febrile illness, more commonly diagnosed 

diseases will be dengue fever, malarial infection, leptospirosis, rickettsial fever 

especially scrub typhus, salmonellosis, bacterial septicaemia .  

 

           However, significant proportion of these cases still remain undiagnosed whose 

prevalence can vary from 8-80% [9]. This non identification could be due to regional 

and seasonal distribution of the cases, non availability of additional serological 

markers and lack of knowledge about the prevailing regional infections or absence of 

standard working protocol. 

 



       In developing countries like India, it is even worse due to limited accessibility and 

facility of medical services, social and financial constraints [10,11]. 

 

In the present study, out of 75 cases included males outnumbered females and most of 

these patients are in the productive age group of 15-45years . Most of the cases were 

diagnosed with dengue illness followed by leptospirosis . This is in accordance with 

other studies wherein the commonest diagnosis was dengue fever, leptospirosis or 

malaria [9]. Alarmingly in our study in nearly 35% of patients the diagnosis could not 

be established which in many other studies varied from 8-80%. This was due to non 

availability of additional serological markers for influenza, hanta, HFST virus and 

Crimean Congo virus [8]. All the 75 patients (with or without diagnosis) developed 

multi organ dysfunction during follow up. Despite standard ICU care, proportion of 

mortality was more in undiagnosed cases when compared to the patients with one or 

the other diagnosis (44% vs. 20%) [Table/Fig-4]. Early involvement of lungs 

(respiratory distress syndrome), altered renal parameters, severe thrombocytopenia in 

patients with or without diagnosis portends poor prognosis during follow up 

[Table/Fig-5,,6].6]. Patients with central nervous involvement predict highest 

mortality which was 100% in our study. Although various scoring system are already 

in vogue for the prognostication in the event of MODS, in our literature search there 

are no parallel comparisons of prognostication amongst acute febrile illness with and 

without diagnosis developing MODS [11]. Studies conducted so far have highlighted 

more on aetiological evaluation than the protocol development for the diagnostic work 

up of undiagnosed cases of acute febrile illness [9,12]. Hence, there is need of a large 



scale study across the globe to establish the prevalence of geographic trends about the 

diseases and to formulate the region based standard working protocol, with additional 

cost effective serological markers in evaluating these undiagnosed acute febrile illness 

cases [13]. 

 
 
 

CONCLUSION: 

 

Aetiology of acute febrile illness can be influenced by regional and seasonal trends. 

The sizeable proportion of these cases remains undiagnosed with high mortality when 

compared to patients with established aetiology. Overall, early involvement of lungs, 

kidney and haematopoietic system portends bad prognosis in the setting of multiorgan 

dysfunction. Central nervous system involvement could be an independent clinical 

predictor of poor prognosis. There is an urgent need of developing standard protocol 

and cost effective additional serological markers to evaluate undiagnosed cases of 

acute febrile illness for early diagnosis and prognostication. 
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