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Introduction: Scrub typhus is a zoonotic bacterial infection caused by Orientia tsutsugamushi. It is maintained by transovarial 
transmission in trombiculid mites.
Aim: To study prognostic significance of serum albumin level in scrub typhus patients in south east Rajasthan.
Method:  Patients with scrub typhus were divided into three groups based on serum albumin level; Group I/Normal albumin (Serum 
Albumin level >3.5gm/dl), Group II/Mild hypoalbuminemia (Serum Albumin level 2.5-3.5gm/dl) and Group III/Marked 
hypoalbuminemia (Serum Albumin level < 2.5gm/dl). Patients were monitored for complication and outcome during hospital stay and 
data was analysed.
 Result:  A total of 114 patients were included, of which 34 patients (29.8%) were categorized in Group I, 58 patients (50.9%) in 
Group II and 22 patients (19.3%) in Group III. Patients in Group III had significantly higher incidence of pneumonia (59.09%, p 
=<0.0001), meningo-encephalitis (13.6%,p=0.0146), pleural effusion (27.3%, p=0.0027), Acute renal failure (22.7%, p=0.0294) 
and shock (36.4%, p=<0.0001) compare to that of Group II and Group I. Duration of hospital stay (p=<0.0001) was significantly high 
in group III patients. Mortality rate was comparatively high in Group III (9.1%) as compared to Group II & I but not statistically 
significant(p=0.0959).
Conclusion: Patients with marked hypoalbuminemia in scrub typhus had higher incidence of complications (Pneumonia, Meningo-
encephalitis, Pleural effusion, Acute renal failure, Shock), Longer hospital stay and Deaths as compared to normal albumin.
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MATERIALS AND METHODS
This study was conducted at tertiary care hospital at Jhalawar in 
south east Rajasthan during July 2017 to October 2018. This is a 
hospital based prospective study including patients with Scrub 
typhus infection aged 18 years or more. A total of 114 patients 
were enrolled for this study after excluding patients co-infected 
with dengue, influenza, malaria and typhoid fever. Patients were 
diagnosed for Scrub typhus by ELISA IgM positive (optical density ≥ 
0.5), using ELISA kit manufactured by In Bios International Inc, 
USA. After taking written consent, patient data including detailed 
history, baseline characteristics, clinical findings, hospital 
management, and outcomes were recorded in a pretested 
proforma meeting the objectives of the study. All patients 
underwent thorough systemic examination and laboratory 
investigations like CBC, LFT, RFT, X-ray chest PA View and USG 
abdomen.

Patients with scrub typhus were divided into three groups based 
on serum albumin level, Group I/Normal albumin (Serum Albumin 
level >3.5gm/dl), Group II/Mild hypoalbuminemia (Serum Albumin 
level 2.5-3.5gm/dl) and Group III/Marked hypoalbuminemia 
(Serum Albumin level < 2.5gm/dl). Serum albumin level was 
measured on the day of admission.

Hypoalbuminemia, defined as a first serum albumin level < 3.5 
gm/dl [5]. Acute renal failure was defined as at least 50% 
reduction in glomerular filtration rate (GFR) using the abbreviated 
modified diet in renal disease (MDRD) equation, GFR 
(ml/min/1.73m2) = 186 Pcr-1.154 x age-0.203 x (1.212 if black) x 
(0.742 if female) [6].

Statistical analysis of data was performed by using SPSS 20.0 
software.

RESULTS
Out of 114 patients 66 (57.9%) were females and 48 (42.1%) 
were males. In our study there was female preponderance with sex 
ratio 1.3:1. In aspect of age group 22 (19.3%) patients were 
between 18-29 years, 55 (48.2%) were between 30-49 years and 
37 (32.5%) were 50 years or more than 50 years.

Table 1. Distribution of study participants according to 
demographic data with serum albumin level.

Out of 114 patients majority of patients presented with complain 
of fever (107, 93.9%) and headache (99,86.8%). 

Group III (marked hypoalbuminemia) patients had much higher 
incidence of abdominal pain, cough, vomiting, diarrhea, edema, 
altered sensorium and dyspnea.

Presence of eschar and lymphadenopathy were not significant.

Table 2. Distribution of study participants according to 
presence of sign and symptoms with serum albumin level.

Arvind Kumar
Resident 2nd year Department of General Medicine, Jhalawar Medical College, 
Jhalawar, Rajasthan, India

www.worldwidejournals.com 1

Khushalaram 
Choudhary*

 Resident 2nd year Department of General Medicine, Jhalawar Medical College, 
Jhalawar, Rajasthan, India*Corresponding Author

R.N. Meena
Associate Professor Department of General Medicine, Jhalawar Medical College, 
Jhalawar, Rajasthan, India

Gender/ 
Age

Group I 
(serum 
albumin >3.5 
gm/dl) 
n=34 
(29.8%)

Group II 
(serum 
albumin 2.5-
3.5 gm/dl) 
n=58 (50.9%)

Group III 
(serum 
albumin 
<2.5 gm/dl) 
n=22 
(19.3%)

Total

Female 18 35 13 66 (57.9%)

Male 16 23 9 48 (42.1%)

18-29 
Years

8 (23.5%) 11 (19%) 3 (13.6%) 22 (19.3%)

30-49 
Years

15 (44.1%) 31 (53.4%) 9 (40.9%) 55 (48.2%)

 50 Years 11 (32.4%) 16 (27.6%) 10 (45.5%) 37 (32.5%)

Group I 
(serum 
albumin 
>3.5 
gm/dl) 
n=34 
(29.8%)

Group II 
(serum 
albumin 
2.5-3.5 
gm/dl) 
n=58 
(50.9%)

Group III 
(serum 
albumin 
<2.5 
gm/dl) 
n=22 
(19.3%)

Total Chi 
squ
are 
valu
e

P value

Fever 33 
(97.1%)

55 
(94.8%)

19 
(86.4%)

107 
(93.9%)

2.8
43

0.2413 
NS

Eschar 16 
(47.1%)

21 
(36.2%)

7 (31.8%) 44 
(38.6%)

1.5
94

0.4506 
NS
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Chills 29 
(85.3%)

47 
(81.0%)

14 
(63.6%)

90 
(78.9%)

4.0
79

0.1300 
NS

Abdom
inal 
pain

9 (26.5%) 13 
(22.4%)

11 (50%) 33 
(28.9%)

9.8
8

0.0071 
Significa
nt

Myalgi
a

24 
(70.6%)

36 
(62.1%)

9 (40.9%) 69 
(60.5%)

5.0
42

0.0803 
NS

Headac
he

30 
(88.2%)

53 
(91.4%)

16 
(72.7%)

99 
(86.8%)

4.9
38

0.0846 
NS

Cough 11 
(32.4%)

25 
(43.1%)

17 (77.3) 53 
(46.5%)

1.2
54

0.5341 
NS

Vomiti
ng

5 (14.7%) 8 (13.8%) 9 (40.9%) 22 
(19.3)

8.1
86

0.0166 
Significa
nt

Diarrhe
a

1 (2.9%) 3 (5.2%) 6 (27.3%) 10 
(8.8%)

11.
793

0.0027 
Significa
nt

Edema 2 (5.9%) 7 (12.1%) 11 (50%) 20 
(17.5%)

20.
418

<0.0001 
Significa
nt

Altered 
Sensori
um

0 (0%) 2 (3.4%) 4 (18.2%) 6 (5.3%) 9.8
59

0.0072 
Significa
nt

Skin 
rash

1 (2.9%) 9 (15.5%) 2 (9.1%) 12 
(10.5%)

3.6
59

0.1604 
NS

Dyspne
a

4 (11.8%) 12 
(20.7%)

10 
(45.5%)

26 
(22.8%)

8.9
12

0.0116 
Significa
nt

Lymph
adenop
athy

3 (8.8%) 8 (13.8%) 1 (4.5%) 12 
(10.5%)

1.5
97

0.4500 
NS

Shock which is defined as SBP <90 mmHg or DBP <60 mmHg 
(36.4%,p=<0.0001) was significantly higher in  Group III as 
compare to Group II and Group I.

On comparison of the percentage of complication in Group III with 
Group II and Group I. Most common complication was pneumonia 
(59.09%, p=<0.0001), other complications were ascites (9.1%, 
p=0.0959), jaundice (22.7%,p=0.6218), meningo-encephalitis 
(13.6%,p=0.0146), pleural effusion (27.3%, p=0.0027), 
cholecystitis (4.5%,p=0.3153) , Acute renal failure (22.7%, 
p=0.0294),) and death (9.1%,p=0.0959).

Table 3. Distribution And Association Of Complications And 
Outcomes With Serum Albumin Level In Study Participants.

Table 4. Distribution of study participants according length 
of hospital stay with serum albumin level.

58.8% patient in Group I discharged within 1 to 3 days while 
45.5% patients in Group III stayed more than 7 days in hospital 
(p<0.0001)

DISCUSSION
The mechanism of hypoalbuminemia in acute infectious diseases is 
known to due to poor oral intake of protein, decreased synthesis of 
protein from the liver, increased catabolism of proteins and 
increased metabolism of albumin due to the vascular leakage of 
serum proteins due to increased vascular permeability [7]. 
Pathologic finding in scrub typhus is a focal & disseminated 
vasculitis due to macrophage activation and the secretion of 
cytokines leads to destruction of endothelial cell lining of the small 
vessels which is manifested as perivascular infiltrations of 
leukocytes [8,9]. Pathology of scrub typhus due to affinity of agent 
to endothelial cells of small blood vessels evoke vascular 
inflammation which leads to microthrombi and haemorrhage in 
lymph nodes and spleen [10]. Vasculitis & perivasculitis in scrub 
typhus may involve multiple organ systems like lung, brain, kidney, 
gastrointestinal tract, liver, spleen and lymph node [11,12].

The pulmonary manifestations of scrub typhus vary from mild 
atypical pneumonia to very serious adult respiratory distress 
syndrome include varying degrees of bronchitis and interstitial 
pneumonitis [13]. Interstitial pneumonitis frequently occurs in 
patients with scrub typhus and such patients had higher incidences 
of hypoxia, hypotension, severe thrombocytopenia and 
hypoalbuminemia. Interstitial pneumonitis in scrub typhus is 
closely associated with severity in scrub typhus [14]. Scrub typhus 
patients with abnormal CXR findings had a higher rate of serious 
complications including pneumonitis, septic shock, acute 
respiratory distress syndrome, meningitis/meningoencephalitis, 
CHF, severe jaundice, acute renal failure, acute pancreatitis and 
peptic ulcer compared with patients with negative CXR results 
[15]. 

The renal pathology usually shows characteristic acute diffuse 
glomerulonephritis, focal interstitial lesions, cloudy swelling of the 
tubular epithelium and occasional evidence of severe vascular 
damage [16].  Acute renal failure in patients with scrub typhus is 
caused by acute tubular necrosis due to the direct invasion of 
Orientia tsutsugamushi, which is confirmed by  renal biopsy with 
Immunohistochemistry staining and electron microscopy [17]. 

Group I 
(serum 
albumin 
>3.5 
gm/dl) 
n=34 
(29.8%)

Group II 
(serum 
albumin 
2.5-3.5 
gm/dl) 
n=58 
(50.9%)

Group III 
(serum 
albumin 
<2.5 
gm/dl) 
n=22 
(19.3%)

Total Chi 
squa
re 
value

P value

Shock 0 (0%) 2 (3.4%) 8 (36.4%) 10 
(8.8%)

26.2
53

<0.0001 
Significa
nt

Pneum
onia

4 (11.7%) 10 
(17.2%)

13 
(59.09%)

27 
(23.7%)

5.17
9

<0.0001 
Significa
nt

Ascites 0 (0%) 1 (1.7%) 2 (9.1%) 3 
(2.6%)

4.68
8

0.0959 
NS

Jaundi
ce

6 (17.6%) 8 (13.8%) 5 (22.7%) 19 
(16.7%)

0.95 0.6218 
NS

Epistax
is

1 (2.9%) 1 (1.7%) 0 (0%) 2 
(1.8%)

0.67
1

0.7149 
NS

Menin
go-
encep
halitis

0 (0%) 1 (1.7%) 3 (13.6%) 4 (3.5%) 8.44
7

0.0146 
Significa
nt

Pleural 
effusio
n

1 (2.9%) 3 (5.2%) 6 (27.3%) 10 
(8.8%)

11.7
93

0.0027 
Significa
nt

Cholec
ystitis

1 (2.9%) 0 (0%) 1 (4.5%) 2 (1.8%) 2.30
8

0.3153 
NS

Acute 
renal 
failure

1 (2.9%) 4 (6.9%) 5 (22.7%) 10 
(8.80%)

7.05
3

0.0294
Significa
nt

Death 0 (0%) 1 (1.7%) 2 (9.1%) 3 (2.6%) 4.68
8

0.0959N
S

Duration 
of 
hospital 
stay

Group I 
(serum 
albumin 
>3.5 
gm/dl) 
n=34 
(29.8%)

Group II 
(serum 
albumin 
2.5-3.5 
gm/dl) 
n=58 
(50.9%)

Group III 
(serum 
albumin 
<2.5 
gm/dl) 
n=22 
(19.3%)

Total Chi 
squ
are 
val
ue

P value

1-3 days 20 
(58.8%)

19 
(32.8%)

3 (13.6%) 42 
(36.8%)

25.
8

<0.000
1
Signific
ant

4-7 days 13 
(38.3%)

32 
(55.1%)

9 (40.9%) 54 
(47.4%)

>7 days 1 (2.9%) 7 (12.1%) 10 
(45.5%)

18 
(15.8%)
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Gastrointestinal symptoms and signs of scrub typhus were 
vomiting, diarrhoea, jaundice and abdominal pain frequently 
reported [18]. Scrub typhus induced hepatitis causes mild portal 
inflammation and intra hepatic sinusoidal endothelial vasculitis 
which leads to increased serum AST and ALT [19].

CNS involvement is another complication of scrub typhus. It ranges 
from aseptic meningitis to frank meningoencephalitis. 
Meningoencephalitis is a constant autopsy finding in fatal cases of 
scrub typhus Pai et all [20]. Patients with septic shock in scrub 
typhus had multiple organ failure: respiratory failure and DIC being 
predominant, followed by renal and hepatic involvement [21].

CONCLUSION
Scrub typhus patients with marked hypoalbuminemia had higher 
incidence of complication most likely pneumonia than the patients 
with mild hypoalbuminemia and normoalbuminemia, length of 
hospital stay was significantly longer in marked hypoalbuminemia 
and mortality rate high in marked hypoalbuminemia patients as 
compared to mild hypoalbuminemia and normoalbuminemia 
patients.

Limitation of our study is outcomes of albumin administration had 
not evaluated.
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