
ABSTRACT
Plasma substitutes aim to replace a fluid which is colloidal in nature by virtue of its content of different species of highly 
specialized proteins. They include any liquid used to replace blood plasma, usually a saline solution, often with serum 
albumins, dextrans or other preparations. Considering the importance and uses of plasma substitutes, the aim of this 
questionnaire study was to assess the awareness about plasma substitutes among dental students in a university setting. 
A structured self assessed online questionnaire having 15 questions on plasma substitutes was prepared and distributed 
to the dental students who have clinical exposure including 3rd BDS, final BDS, interns and postgraduates of all 
specialities. It was circulated using an online software, survey planet and the response was collected through it. Statistical 
analysis was done using SPSS software. Considering the responses, it can be interpreted that the knowledge regarding 
plasma substitutes is above average among dental students. Also, postgraduate students were more knowledgeable than 
undergraduate students. Interns showed more awareness than third year or final year undergraduate students. Educational 
workshops, conferences and CDE’s are essential for both undergraduates and postgraduates to improve their knowledge 
regarding various plasma substitutes and their adverse reactions
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INTRODUCTION

Blood and blood products have limited availability 
and there is increasing concern over infectious and 
immunologic risks and the costs involved in obtaining, 
storing, crossmatching, processing and dispersing  blood 

and blood products continue to rise(Grobbelaar and 
Smart, 1967). There is, therefore, a clear role for effective 
blood  and plasma substitutes(Stehling, Zauder and 
rogers, 1975). not only do these solutions provide a cost-
effective alternative to blood products, they also allow 
conservation of this limited resource for those patients 
who most need it(Stehling, Zauder and rogers, 1975).  

Plasma substitutes  replace the fluid which is colloidal 
in nature by virtue of its content of different highly 
specialized proteins. This include liquid used to replace 
blood plasma, normally a saline solution, often with serum 
albumins, dextrans or other preparations(underwood, 
Gowing and Johnston, 1967). These substances do not 
enhance the oxygen-carrying capacity of blood, but 
merely replace the volume(Kirch, Kühler and Gizycki, 
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questions were validated and reviewed closely. Sampling 
was done by convenient sampling. The questionnaires 
were distributed to the dental students who have clinical 
exposure including 3rd BDS, final BDS, interns and 
postgraduates of all specialities. It was circulated using 
an online link from the survey planet and the response 
was collected through it. Only the completed surveys 
were included for analysis. The collected results were 
entered in microsoft excel and statistical analysis was 
done using SPSS software (IBm SPSS Statistics 20.0). 
Frequency distribution of each response among the 
dental students and Chi-square association using Pearson 
correlation with a level of significance set at p<0.05 was 
done to determine the association between year of study 
and the responses for each question.

RESULTS AND DISCUSSION

The study was conducted among 215 dental students. Out 
of 215, 20.93% were third year undergraduate students, 
12.56% were final year undergraduate students, 34.42% 
were interns and 32.09% were postgraduates [Figure 1]. 
About 54.42% of students answered that both plasma 
protein solution and albumin were natural plasma 
substitutes [Figure 2]. Out of the 54.42%, 24.65% were 
postgraduates, 14.88% were interns, 7.91% were third 
year students and 6.98% were final year undergraduate 
students. There was a significant association (p=0.003) 
between the year of study and the response for the 
question, ‘which of the following are natural colloids?’ 
[Figure 3]. About 54.88% of the students answered 
correctly that both dextran and hydroxyethyl starch were 
synthetic plasma substitutes [Figure 4]. Among them, 
25.58% were postgraduates, 19.53% were interns, 4.19% 
were final year undergraduates and 5.58% were third 
year undergraduate students. There was a significant 
association (p=0.000) between the year of study and the 
response for the question, ‘which of the following are 
synthetic colloids?’ [Figure 5]. 

1979). They are also used to treat dehydration. They can 
be used to expand and maintain blood volume in shock 
arising from conditions such as burns or septicaemia. 
Plasma substitutes can be used as an immediary short-
term measure to treat massive haemorrhage until blood is 
available, but large volumes of some plasma substitutes 
can increase the risk of bleeding by depleting coagulation 
factors(lamke and liljedahl, 1976).

Following Starling's concepts in 1896 of colloid osmotic 
pressure as a regulator of the plasma volume, interest 
arose in developing colloid plasma expanders(Stacca 
et al., 1989). The first colloid plasma substitutes were 
tested  around the turn of this century, when gum 
acacia was used as a volume expander. This substance 
is a carbohydrate exudate from Acacia trees  and was 
used clinically during world war I. It proved to be 
highly antigenic, however anaphylaxis was common 
following its infusion(Solanke, Khwaja and madojemu, 
1971). Gelatin solutions derived from collagen were also 
developed in the early 1900s and these too were used 
clinically during world war I. The plasma expansion 
following gelatin infusion is short lived because of rapid 
urinary excretion. Further, gelatin infusions are antigenic 
and  anaphylaxis may occur, particularly with repeated 
infusions(Chattri, 2012). 

modern plasma substitutes include dextrans, hydroxyethyl 
starch, per fluoro-chemical emulsions and stroma-free  
hemoglobin(Sayman and Garrott Allen, 1959). Each of 
these is a colloid fluid with the potential for efficient 
plasma volume expansion. Stroma-free hemoglobin 
solutions and per fluoro-chemical emulsions not only 
expand plasma volume but can transport additional 
oxygen as well(Sewta, 2009). Considering the importance 
and uses of plasma substitutes, this study evaluates the 
level of awareness among dental students. 

Previously our department has published extensive 
research on various aspects of prosthetic dentistry 
(‘Evaluation of Corrosive Behavior of Four nickel–
chromium Alloys in Artificial Saliva by Cyclic 
Polarization Test:An in vitro Study’, 2017; Ganapathy, 
Kannan and Venugopalan, 2017; Jain, 2017a, 2017b; 
ranganathan, Ganapathy and Jain, 2017; Ariga et al., 
2018; Gupta, Ariga and Deogade, 2018; Anbu et al., 
2019; Ashok and Ganapathy, 2019; Duraisamy et al., 
2019; Varghese, ramesh and Veeraiyan, 2019), this vast 
research experience has inspired us to research about 
the awareness about plasma substitutes among dental 
students in a university setting.

MATERIAL AND METHODS

The present  study is an online based survey conducted 
among dental students of a university. Ethical approval 
was obtained from the institution’s ethical committee. 
The number of people involved in this study include the 
guide, reviewer and principle investigator. A structured 
self assessed online questionnaire having 15 questions 
on plasma substitutes was prepared with the aim to 
assess the awareness among 215 dental students. The 

Figure 1: Pie chart represents the year of study of 
dental students included in this study.  Majority of the 
study population were interns (34.42%), followed by 
postgraduates (32.09%), third year students(20.93%) and 
final year students (12.56%).
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Figure 2 : Pie chart represents the responses received 
from the participants for the question, ‘Which among 
the following are natural colloids?. About 54.42% of the 
participants answered both albumin and plasma protein 
solutions, which is the correct answer.

Figure 3: Bar chart representing the association between 
the year of study and the responses for the question, 
‘Which among the following are natural colloids?’. X 
axis represents the year of study and Y axis represents 
the number of responses. Chi square test was done and 
it was found to be statistically significant. Pearson Chi 
square value = 25.042; p-value = 0.003(<0.05). Majority 
of postgraduates knew the correct answer which is both 
albumin and plasma protein solutions.

Figure 4: Pie chart represents the responses received 
from the participants for the question, ‘Which among the 
following are synthetic colloids?’. About 54.88% of the 
participants answered both dextran and hydroxyethyl 
starch, which is the correct answer.

Figure 5 : Bar chart representing the association between 
the year of study and the responses for the question, 
‘Which among the following are synthetic colloids?’ . X 
axis represents the year of study and Y axis represents 
the number of responses. Chi square test was done and 
it was found to be statistically significant. Pearson Chi 
square value = 42.337; p-value = 0.000(<0.05). Majority 
of postgraduates knew the correct answer which is both 
dextran and hydroxyethyl starch.

Figure 6: Pie chart represents the responses received from 
the participants for the question, ‘Are you aware that 
synthetic colloids are capable of being stored for long 
periods of time independent of the storage temperature?’. 
About 57.67% of the students answered yes.

About 57.67% of the students were aware that 
synthetic colloids can be stored for long periods of time 
independent of storage temperature[Figure 6]. Out of 
the 57.67%, 26.05% were postgraduates, 18.6% were 
interns, 6.51% were final year undergraduates and 6.51% 
were third year undergraduate students. There was a 
significant association (p=0.000) between the year of 
study and the response for the question, ‘Are you aware  
that synthetic colloids can be stored for long periods 
of time independent of storage temperature?’ [Figure 
7]. 70.7% were aware that synthetic colloids should 
be free of pyrogens and antigens [Figure 8]. Out of the 
70.7%, 26.98% were interns, 25.58% were postgraduates, 
8.84% were final year students and 9.3% were third year 
undergraduate students.  

There was a significant association (p=0.000) between the 
year of study and the response for the question, ‘Are you 
aware that synthetic colloids should be free of pyrogens 
and antigens?’ [Figure 9]. Only 31.16% of the entire study 
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population knew that leuconostoc mesenteroides are 
the bacteria used in the production of dextrans [Figure 
10]. Among them, 16.74% were postgraduates, 5.58% 
were interns, 2.79% were final year undergraduates and 
6.05% were third year undergraduate students. There 
was a significant association (p=0.000) between the 
year of study and the response for the question, ‘which 
of the following bacteria are used in the production of 
dextrans?’ [Figure 11].

Figure 7: Bar chart representing the association between 
the year of study and the responses for the question, 
‘Are you aware that synthetic colloids are capable of 
being stored for long periods of time independent of 
the storage temperature?’. X axis represents the year of 
study and Y axis represents the number of responses. Chi 
square test was done and it was found to be statistically 
significant. Pearson Chi square value = 29.370; p-value 
= 0.000(<0.05). Majority of postgraduates answered yes, 
followed by interns.

Figure 8: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware 
that synthetic colloids should be free of pyrogens and 
antigens?’. About 70.7% of the students answered yes.

About 60% were aware that gelatins are produced by 
the hydrolysis of animal collagens [Figure 12]. Among 
them, 24.19% were postgraduates, 20.93% were interns, 
5.58% were final year undergraduates and 9.3% were 
third year students. There was a significant association 
(p=0.003) between the year of study and the response for 
the question, ‘Are you aware that gelatins are produced 
by the hydrolysis of animal collagens?’ [Figure 13]. 

Figure 9: Bar chart representing the association between 
the year of study and the responses for the question, 
‘Are you aware that synthetic colloids should be free of 
pyrogens and antigens?’. X axis represents the year of 
study and Y axis represents the number of responses. Chi 
square test was done and it was found to be statistically 
significant. Pearson Chi square value = 19.786; p-value = 
0.000(<0.05). Majority of interns answered yes, followed 
by postgraduates.

Figure 10: Pie chart represents the responses received 
from the participants for the question, ‘Which of the 
following bacteria are used in the production of dextrans?’. 
About 31.16% of the participants answered Leuconostoc 
mesenteroides, which is the correct answer.

70.23% were aware that the principal use of colloid plasma 
substitutes is in the treatment of hypovolaemia [Figure 
14]. Out of the 70.23%, 27.44% were postgraduates, 
24.19% were interns, 6.51% were final years and 
12.09% were third year students. There was a significant 
association (p=0.002) between the year of study and 
the response for the question, ‘Are you aware that the 
principal use of colloid plasma substitutes is in the 
treatment of hypovolaemia?’ [Figure 15]. Only 31.63% 
of the dental students knew that the molecular weight 
of plasma protein is 50,000 Da [Figure 16]. 

Among them, 11.63% were postgraduates, 11.63% were 
interns, 4.19% were final year students and 4.19% 
were third year undergraduate students. There was no 
significant association (p=0.472) between the year of 
study and the response for the question, ‘what is the 
mean molecular weight of plasma protein?’ [Figure 17]. 
About 35.81% of students were aware that the half life of 
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Dextran 60 is six hours [Figure 18]. Among them, 16.74% 
were postgraduates, 9.76% were interns, 4.19% were final 
year students and 5.12% were third year students. There 
was no significant association (p=0.561) between the 
year of study and the response for the question, ‘what 
is the half life of Dextran 60?’ [Figure 19]. Only 32.56% 
of students knew that blood volume was increased the 
least by gelatin [Figure 20]. Among them, 13.02% were 
postgraduates, 12.56% were interns, 3.26% were final 
year students and 3.72% were third year students. There 
was no significant association (p=0.447) between the 
year of study and the response for the question, ‘which 
among the following increases blood volume the least?’ 
[Figure 21].

Figure 11: Bar chart representing the association between 
the year of study and the responses for the question, 
‘Which of the following bacteria are used in the production 
of dextrans?’. X axis represents the year of study and Y 
axis represents the number of responses. Chi square test 
was done and it was found to be statistically significant. 
Pearson Chi square value = 34.016; p-value = 0.000(<0.05). 
Majority of postgraduates knew the correct answer which 
is Leuconostoc mesenteroides.

Figure 12: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware 
that gelatins are produced by the hydrolysis of animal 
collagen?’. About 60% of the students answered yes.

Figure 13: Bar chart representing the association between 
the year of study and the responses for the question, ‘Are 
you aware that gelatins are produced by the hydrolysis 
of animal collagen?’. X axis represents the year of study 
and Y axis represents the number of responses. Chi 
square test was done and it was found to be statistically 
significant. Pearson Chi square value = 14.065; p-value 
= 0.003(<0.05). Majority of postgraduates answered yes, 
followed by interns.

Figure 14: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware 
that the principal use of colloid plasma substitutes is in 
the treatment of hypovolemia?’. About 70.23% of the 
students answered yes.

Figure 15: Bar chart representing the association between the 
year of study and the responses for the question, ‘Are you aware 
that the principal use of colloid plasma substitutes is in the 
treatment of hypovolemia?’. X axis represents the year of study 
and Y axis represents the number of responses. Chi square test 
was done and it was found to be statistically significant. Pearson 
Chi square value = 15.403; p-value = 0.002(<0.05). Majority of 
postgraduates answered yes, followed by interns.
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Figure 16: Pie chart represents the responses received 
from the participants for the question, ‘What is the mean 
molecular weight of plasma protein?’. About 31.63% of 
the participants answered 50,000 Da, which is the correct 
answer.

Figure 17 : Bar chart representing the association between 
the year of study and the responses for the question, 
‘What is the mean molecular weight of plasma protein?’. 
X axis represents the year of study and Y axis represents 
the number of responses. Chi square test was done and it 
was found to be statistically not significant. Pearson Chi 
square value = 8.630; p-value = 0.472(>0.05). Majority 
of postgraduates knew the correct answer which is 50,000 
Da.

Figure 18: Pie chart represents the responses received from 
the participants for the question, ‘What is the half life of 
Dextran 60?’. About 35.81% of the participants answered 
6 hours, which is the correct answer.

Figure 19 : Bar chart representing the association between 
the year of study and the responses for the question, 
‘What is the half life of Dextran 60?’. X axis represents 
the year of study and Y axis represents the number of 
responses. Chi square test was done and it was found to 
be statistically not significant. Pearson Chi square value = 
16.584; p-value = 0.561(>0.05). Majority of postgraduates 
knew the correct answer which is 6 hours.

Figure 20: Pie chart represents the responses received 
from the participants for the question, ‘Which among 
the following increases blood volume the least?’. About 
32.56% of the participants answered gelatin, which is 
the correct answer.

Figure 21: Bar chart representing the association between 
the year of study and the responses for the question, 
‘Which among the following increases blood volume the 
least?’. X axis represents the year of study and Y axis 
represents the number of responses. Chi square test was 
done and it was found to be statistically not significant. 
Pearson Chi square value = 8.894; p-value = 0.447(>0.05). 
Majority of postgraduates knew the correct answer which 
is gelatin.
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Figure 22: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware that 
anaphylactoid reactions may occur after administration 
of plasma substitutes?’. About 74.8% of the students 
answered yes.

Figure 23: Bar chart representing the association between 
the year of study and the responses for the question, ‘Are 
you aware that anaphylactoid reactions may occur after 
administration of plasma substitutes?’. X axis represents 
the year of study and Y axis represents the number of 
responses. Chi square test was done and it was found to 
be statistically significant. Pearson Chi square value = 
21.146; p-value = 0.000(<0.05). Majority of postgraduates 
answered yes, followed by interns.

Figure 24: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware that 
histamine is released in humans by gelatin than dextran?’. 
Only 28.37% of the students answered yes.

About 74.88% of dental students were aware that 
anaphylactoid reactions may occur after administration 

of plasma substitutes [Figure 22]. Out of 74.88%, 28.84% 
were postgraduates, 26.98% were interns, 7.44% were 
final year students and 11.63% were third year students. 
There was a significant association (p=0.000) between 
the year of study and the response for the question, 
‘Are you aware that anaphylactoid reactions may occur 
after administration of plasma substitutes?’ [Figure 23]. 
Only 28.37% of students were aware that histamine is 
released in humans following administration of gelatin 
than dextran [Figure 24]. Among them, 13.02% were 
postgraduate students, 8.37% were interns, 3.26% were 
final year students and 3.72% were third year students. 
There was no significant association (p=0.421) between 
the year of study and the response for the question, 
‘Are you aware that histamine is released in humans 
following administration of gelatin than dextran?’ 
[Figure 25]. About 46.05% of students were aware that 
anaphylactoid reactions to dextrans are related to anti-
dextran antibodies such as IgG and Igm [Figure 26]. Out 
of the 46.05%, 18.6% were postgraduates, 12.56% were 
interns, 6.51% were final year students and 8.37% were 
third year students. 

Figure 25: Bar chart representing the association between 
the year of study and the responses for the question, ‘Are 
you aware that histamine is released in humans by gelatin 
than dextran?’. X axis represents the year of study and 
Y axis represents the number of responses. Chi square 
test was done and it was found to be statistically not 
significant. Pearson Chi square value = 8.221; p-value = 
0.421(>0.05). Majority of postgraduates answered yes, 
followed by interns.

Figure 26: Pie chart represents the responses received 
from the participants for the question, ‘Are you aware 
that anaphylactoid reactions to dextran are related to anti 
dextran antibodies such as IgG and IgM?’. About 46.05% 
of the students answered yes.
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Figure 27: Bar chart representing the association between 
the year of study and the responses for the question, ‘Are 
you aware that anaphylactoid reactions to dextran are 
related to anti dextran antibodies such as IgG and IgM?’. 
X axis represents the year of study and Y axis represents 
the number of responses. Chi square test was done and it 
was found to be statistically not significant. Pearson Chi 
square value = 7.700; p-value = 0.531(>0.05). Majority of 
postgraduates answered yes, followed by interns.

Figure 28: Pie chart represents the responses received 
from the participants for the question, ‘What is the 
mechanism of action involved in the anaphylactoid 
reaction to hydroxyethyl starch?’. About 32.56% of the 
participants answered complement activation, which is 
the correct answer.

There was no significant association (p=0.531) between 
the year of study and the response for the question, 
‘Are you aware that anaphylactoid reactions to dextrans 
are related to anti-dextran antibodies such as IgG and 
Igm?’ [Figure 27]. Only 32.56% of students knew that 
complement activation is the mechanism involved in the 
anaphylactoid reaction to hydroxyethyl starch [Figure 28]. 
Among them, 13.02% were postgraduates, 11.63% were 
interns, 4.19% were final year students and 3.72% were 
third year students. There was a significant association 
(p=0.000) between the year of study and the response 
for the question, ‘what is the mechanism involved in 
the anaphylactoid reaction to hydroxyethyl starch?’  
[Figure 29]. About 43.72% of students were aware that 
human albumin should be used as an alternate solution 
in case of severe anaphylaxis to plasma substitutes  
[Figure 30]. Out of the 43.72%, 16.74% were postgraduates, 
13.96% were interns, 4.65% were final year students and 
8.37% were third year undergraduate students. There was 

no significant association (p=0.579) between the year 
of study and the response for the question, ‘In case of 
severe anaphylaxis to plasma substitutes, which solution 
should be used as an alternative?’ [Figure 31]

This study was done to evaluate the level of awareness 
of plasma substitutes among dental students, including 
both undergraduates and postgraduates. Considering 
the responses, it can be interpreted that the knowledge 
regarding plasma substitutes is above average among 
dental students. Also, postgraduate students were more 
knowledgeable than undergraduate students. Interns 
showed more awareness than third year or final year 
undergraduate students. Students were also more aware 
of the anaphylactoid reactions associated with the 
administration of plasma substitutes. 

Figure 29 : Bar chart representing the association between 
the year of study and the responses for the question, ‘What 
is the mechanism of action involved in the anaphylactoid 
reaction to hydroxyethyl starch?’. X axis represents 
the year of study and Y axis represents the number of 
responses. Chi square test was done and it was found to be 
statistically significant. Pearson Chi square value = 21.539; 
p-value = 0.000(<0.05). Majority of postgraduates knew 
the correct answer which is complement activation.

Figure 30: Pie chart represents the responses received 
from the participants for the question, ‘In case of severe 
anaphylaxis to plasma substitutes, which solution 
should be used as an alternative?’. About 43.72% of 
the participants answered human albumin, which is the 
correct answer.

Trishala A et al.,
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Figure 31: Bar chart representing the association between 
the year of study and the responses for the question, 
‘In case of severe anaphylaxis to plasma substitutes, 
which solution should be used as an alternative?’. X axis 
represents the year of study and Y axis represents the 
number of responses. Chi square test was done and it 
was found to be statistically not significant. Pearson Chi 
square value = 32.098; p-value = 0.579(>0.05). Majority 
of postgraduates knew the correct answer which is human 
albumin.

The plasma substitutes of greatest clinical use are: 
the natural colloids (plasma protein solutions, human 
albumin) and the synthetic colloids (dextrans, gelatins 
and hydroxyethyl starches) prepared from materials 
derived from animals or plants. In our study about 
54.42% and 54.88% knew the various natural and 
synthetic colloids. Any synthetic colloid should have the 
following desirable properties. First, it should maintain 
an adequate colloid osmotic pressure with a half-life of 
several hours. Second, it should be stable and capable 
of being stored for long periods independent of the 
storage temperature. Third, it should be free of pyrogens 
and antigens. Finally, its metabolism and elimination 
should not affect the organism and it should not 
cause haemolysis or red cell agglutination(moe, 1970). 
Knowledge regarding these properties among dental 
students was average. 

Very few students knew about the production of dextrans 
and gelatins. They are produced by the bacterium 
leuconostoc mesenteroides B512 from an agar-sugar 
compound to which a yeast extract is added as a source 
of nitrogen(moffitt, 1975). Gelatins are prepared by the 
hydrolysis of animal collagens. There are three modified 
solutions available: a modified fluid gelatin, a urea-
linked gelatin and an oxypoly gelatin. Starch solutions 
prepared by the acid hydrolysis of corn or soya may be 
used as plasma expanders only after the introduction of 
hydroxyethyl groups into the glucose units. To obtain a 
satisfactory half-life in the circulation the commercially 
available solutions have hydroxyethyl units attached to 
70% of the glucose units(ring et al., 1976). 

majority of the students were aware that the principal 
indication for the use of colloid plasma substitutes is 
in the treatment of hypovolaemia. Only few of them 
knew about the half life of plasma substitutes. The 

duration of action of Dextran 60 is about 6 h as is that 
of hydroxyethyl starch (HES), whilst gelatins and Dextran 
40 last only 2-3 h(Hankeln et al., 1997). The increase in 
blood volume is least with gelatin(ring and messmer, 
1977) and only about 32.56% of dental students were 
aware of this. 

There was increased awareness among students regarding 
the anaphylactoid reactions associated with plasma 
substitutes. A prospective comparative study in 31 
hospitals in Southern Bavaria observed 69 anaphylactoid 
reactions following 100906 units of the commonly used 
colloidal plasma substitutes. There were differences 
between the agents: following plasma proteins there 
were reactions in 0.014% of patients, following 
dextran in 0.032%, following gelatins in 0.115% and 
following hydroxyethyl starch in 0.085%. The types of 
anaphylactoid reaction seen varied in intensity from skin 
reactions with flushing and mild urticaria to more severe 
effects such as shock and cardiac and respiratory arrest. 
The frequencies of life-endangering reactions were: 
0.003% for plasma proteins, 0.008% for dextran, 0.038% 
for gelatins and 0.001% for hydroxyethyl starch(Johnson 
and laurell, 1974). 

The extent to which histamine release is involved in 
these reactions was investigated and it was concluded 
that histamine can be released in humans by gelatin 
and to a smaller degree by dextran(lorenz et al., 1973). 
However, knowledge regarding the role of histamine 
was very poor among the students as only 28.37% 
were aware of this. There was also very little awareness 
among the students regarding the mechanism involved 
in anaphylaxis of various plasma substitutes(lorenz et 
al., 1976). If there is only mild urticaria, stopping the 
infusion usually is all that is needed, but if the urticaria 
is severe, calcium antihistamines and corticosteroids 
should be used. High doses of corticosteroids should also 
be given and the plasma volume should be expanded 
using a human albumin solution. Considering cases of 
severe anaphylaxis, only about 43.72% of students were 
aware that human albumin has to be used as a plasma 
expander(lorenz et al., 1972). 

According to this study, post graduates had more 
awareness followed by interns. limitations of this 
study include dishonest answers in the questionnaire 
by respondents and usage of a single online survey 
platform in a single university setting. Future studies 
should aim at conducting surveys using multiple online 
survey platforms to include more participants in different 
university settings. 

CONCLUSION

This study shows that postgraduates have the most 
awareness of plasma substitutes among all dental 
students. Educational workshops, conferences and CDE’s 
are essential for both undergraduates and postgraduates 
to improve their knowledge regarding various plasma 
substitutes and their adverse reactions. 
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