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Abstract Candida spp. is most common opportunistic pathogen in HIV/AIDS patients causing severe and rapidly 
progressive, difficult to diagnose and often refractory to therapy. In the era of emergence of resistance among 
different microorganisms due to various factors, Candida spp are among those microbes that have to be extensively 
studied in the areas of pathogenic and virulence determinants. Coagulase emzyme is considered as a virulence factor 
in Staphylococci and that has been studied least in Candida spp as evidenced by available literature. We have 
attempted to evaluate the coagulase activity among Candida spp isolated from HIV seropositive patients. This 
prospective study included 179 Candida isolates from HIV seropositive patients presenting with various clinical 
conditions of candidiasis. Identificaton was carried out as per standard procedures and the coagulase activity was 
detected by tube coagulase method using three different animal plasmas. Among 179 clinical isolates of Candida 
tested, high coagulase activity was observed with rabbit plasma (55%) followed by sheep plasma (40.2%). Only C. 
albicans and C. tropicals showed coagulase activity with Human plasma. 
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1. Introduction 
In HIV infected individuals pathogenic fungi causing 

superficial to deep and invasive infections mostly belongs 
to the genus Candida and Cryptococcus. Candida is a 
yeast-like fungi seen as an endosymbiont, but capable of 
causing opportunistic infections in individuals with 
underlying immunocompromised conditions like 
HIV/AIDS. Candidiasis falls in globalized infections 
commonly encountered in AIDS patients and studies 
confirm that 60% individuals develop at least one episode 
per year with frequent recurrences which makes it more 
infectious than any other opportunistic infections (OI’s). 
[1,2,3]. Even though its colonization doesn’t always lead 
to infection, majority of infections caused are by the 
organisms that are a part of normal flora. And its risks 
factor increases when seen associated with 
immunocompromised conditions. The versatility of 
candidal virulence factors enhance its colonization, 
invasion, adherence, phenotypic switching, thigmotropism 
and are always been a subject of interest [3]. 

Candida had been slotted into so many things that it’s 
not surprising that studies on Candida have revealed 
enormous progression of its pathogenic effects in past few 
decades and most importantly the effect of hydrolytic 
enzymes secreted by Candida. Compared with other 
enzymes coagulase activity of candida is least studied as 

revealed from the available literature with very few 
studies enumerated its activity. Other virulence factors 
attributable to Candida spp include its ability to form 
elongated budding cells resembling hyphae 
(pseudohyphae), phenotypic switching (budding forms to 
peudohyphal variants), formation of biofilims, expression 
of cell surface adhesins, secretion of various hydrolytic 
enzymes [4]. Candida spp also have ability to tolerate 
extreme environmental conditions that include pH, 
nutritional insufficiency and other factors [5].There is not 
enough scientific literature elaborating coagulase activity 
of Candida spp and its role in disease pathogenesis needs 
to be established. 

Coagulase is a protein enzyme which enables 
conversion of plasma fibrinogen to fibrin and is produced 
by various microorganisms including S.aureus, Yersinia, 
Heamophilus and candida. Though coagulase enzyme 
activity is an established virulent determinant in 
Staphylococcus species and very little is known about 
candidal coagulase activity. Previous studies have 
demonstrated that Candida spp show varied coagulase 
activities against different animal plasma (sheep, rabbit 
and human) which may be attributed to the presence of 
hydrolytic enzymes on the cell surfaces, secretory 
enzymes that include proteinases, phospholipases and 
others but the exact mechanism of candidal coagulase 
activity is not clearly elucidated [6,7].  

Several candidal virulence factors are under extensive 
evaluation to be used as potential targets in the synthesis 
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of pharmacological agents. Among them, antibiofilm 
activities of certain pharmaceutical preparations are 
reported in litetrature. A recent study by Silva-Dias A et al 
have demonstrated the antibiofilm activity of low-
molecular weight chitosan hydrogel (LMWCH) against 
Candida species [8]. 

Candidal coagulase activity was first reported by 
Rodrigues et.al and very few studies are reported on 
candidal coagulase activity [9,10]. To our knowledge this 
study is the first of its kind which reports coagulase 
activity in Candida spp isolated from HIV/AIDS patients. 

The Present study aims for the better understanding of 
coagulase activity in Candida spp isolated from various 
clinical samples of HIV infected individuals. 

2. Materials and Methods 
Present study was carried out between Aug’12 and 

Dec’13. This is a cross sectional prospective study. 
Samples were collected depending on clinical features 
after taking an informed consent. The study was approved 
by Institutional ethical committee. The clinical isolates of 
Candida were speciated based on Germ tube formation, 
sugar fermentation, sugar assimilation, and growth on 
chrom-agar. The pure colonies grown on Sabouraud’s 
Dextrose Agar (SDA) were used to perform fluid-medium 
or tube coagulase test using three different animal plasmas. 
Rabbit EDTA-plasma was obtained by cardiac puncture, 
Sheep plasma was acquired by venipuncture and Human 
plasma from blood bank. The test procedure was same as 
routinely done for S.aureus. To 0.5ml of rabbit, sheep & 
human EDTA-plasma, 0.1ml of culture suspension is 
added and incubated at 35°C-45°C. The clot formation 
was observed by gently tilting and shaking the tubes at 2, 
4, 6 and 24hrs of time intervals. The S.aureus ATCC 
25923 and S.epidermidis ATCC 14990 served as a 
positive control and negative control [11,12,13,14]. 

Table 1. Coagulase activity of clinical isolates of Candida spp against 
different animal plasma 

Species (n) Rabbit 
plasma n 

(%) 

Sheep 
plasma n 

(%) 

Human 
plasma n 

(%)  

Total n 
(%) 

Candida 
albicans (72) 

29(40.2%)  17(23.6%)  3(4.1%)  49(68%)  

C.tropicalis(22) 9(40.9%)  3(13.6%)  1(4.5%)  13(59%) 
C.kefyr (20) 7(35%)  1(5%)  -  8(40%) 

C.glabarta(16)  6(37.5%)  2(12.5%)  - 8(50%) 
C.parapsiolis 

(16) 
4(25%)  2(12.5%)  -  6(37.5%) 

C.krusei(15) 4(26.6%)  - -  4(26.6%) 
C.dubliniensis 

(11) 
3(27.2%)  -  -  3(27.2%) 

C.gullirmondi 
(7) 

3(42.8%) - - 3(42.8%) 

TOTAL(179) 65(36.3%)  25(13.9%)  4(2.23%)  94(52.5%) 

3. Results 
Total clinical isolates included in the study were 179 

and all were collected from different clinical isolates of 
HIV seropositive patients. Major strains included were 
C.albicans and subspecies. Most of the isolates were 
positive for tube coagulase test at 2hrs and after 24hrs clot 
retraction was observed. The clot after 24hrs was 

considered to be positive and the list of them are given in 
the Table 1. 55.5% isolates were reactive to rabbit plasma 
with positive coagulase test 2 and 6hrs of incubation and 
at 24 hrs 40.2% showed stability in clot formation. 
C.krusei, C.gulliermondi and C.dubliniensis had no 
coagulase activity with sheep and human plasma. These 
isolates are from HIV seropositive patients but still its 
relation to the coagulase activity in these isolates is 
unknown. The number of isolates and their coagulase 
activity are detailed in the Table 1. 

4. Discussion 
It is an established fact that sometimes similar features 

are not interestingly potrayed; same is with candidal 
coagulase activity. Coagulase is a virulence determinant 
and also a species differentiation factor in Staphylococci 
[13]. In immunocompetent as well as HIV infected 
individuals, virulence factors of the microorganisms are 
important which determine the nature of infections 
(superficial/deep). There is however a need to establish 
lower cost diagnostic testing in resource limiting settings; 
hence, coagulase test falls in to one among them which is 
less time consuming. Yet its relation with candidal species 
isolated from HIV patients’ remains least understood. Our 
study is first of its kind which has attempted to determine 
coagulase activity among clinical isolates of Candida 
from HIV infected population. The study was standardized 
and coagulase activity was tested using three different 
animal plasmas. This allows single test findings for 
comparing and differentiating organisms based on 
coagualse activity. In contrast to N yigit et.al study, our 
study showed coagulase activity in C.albicans and 
C.tropicalis with human plasma [7]. Earlier studies 
showed none/no coagulase activity with human plasma [3]. 
The present study outcome proves that there is a rapid 
change in the virulence determinants of organisms that 
have potential to cause infections. This major 
difference/variations of organisms (Candida spp) reacting 
with human plasma isolated from HIV negative and HIV 
positive patients is yet to be ruled out with much more 
research. The exact mechanism behind the variable 
coagulase activity of clinical isolates of Candida spp 
should be the topic of research in further studies as it is 
least understood 

5. Conclusion 
The changing scenario of candidal coagulase activity 

could provide critical information regarding role of 
virulence factors in infectious diseases among HIV/AIDS 
patients. Research related to this requires an urgent 
priority as very few studies are done. 
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