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ABSTRACT  
 

Background: Insulin deficiency and/or insulin resistance experienced by patients with DM are known to trigger hypoalbuminemia. 

Studies have stated the relationship between serum albumin levels and the prediction, prognosis and complications of DM, as well as in 

TB where albumin is a marker of nutritional status. From the results of the study it is hoped that it will be able to see a comparison of 
salivary albumin levels with serum in patients with DM-TB, DM, and controls. As well as knowing whether saliva have the potential to 

be an alternative prognosis marker in DM patients with TB. 

Method: Analytical research was designed using observational methods with a case control approach. 50 respondents who were 
distinguished based on the status of the respondents. 

Result: The results of the examination of saliva and serum specimens showed significant differences in albumin levels from either the 

DM-TB, DM, or Control groups (P-Value <0.05). In contrast to serum albumin which has decreased, salivary albumin levels were 
identified to have increased in DM cases. Where salivary albumin levels in the DM-TB group had the largest mean value compared to 

the DM and Control groups. This indicates a poor prognosis in patients with DM-TB when compared to other respondent groups. 

Conclusion: The mean salivary albumin level was found to be greater in the DM-TB group than the other two groups of respondents. 
This suggests lower salivary albumin has the potential to indicate the prognosis of DM-TB disease. 
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INTRODUCTION  

 

Diabetes mellitus (DM) is a non-

communicable degenerative disease that is 

ranked as the number one cause of death 

worldwide (IDF, 2021). Conditions of insulin 

deficiency and/or insulin resistance 

experienced by people with DM can result in 

decreased albumin synthesis and secretion, 

resulting in hypoalbuminemia, namely low 

albumin levels in the blood (Chen et al., 

2016). One study found that 72.6% of 

respondents who were DM patients were 

identified as experiencing hypoalbuminemia 

(Gaputri & Pangalila, 2020). So that several 

other studies have also stated the relationship 

between serum albumin levels with 

prediction, prognosis and complications of 

DM.  

In addition to blood, research related to 

the use of saliva as an alternative biological 

specimen for laboratory examination 

continues to be developed. As a specimen that 

is easy to collect and non-invasive, saliva can 

monitor changes that occur in pathological 

conditions (Kasuma, 2015; Zhang et al., 

2016). Therefore, it is thought that saliva can 

be a potential alternative specimen for protein 

examination including albumin levels in 

patients with DM. However, in contrast to 

blood albumin levels which were found to 

decrease in DM cases, albumin levels in 

saliva were actually identified to have 

increased (Fouani et al., 2021). 

The facts in the field show that the high 

incidence of DM is in line with the increased 

risk of tuberculosis disease. In TB disease, 

albumin levels themselves are used as 

markers of nutritional status and are related to 

the prognosis and mortality of patients. The 

results of research by Umam et al., (2017) 

showed that 72% of TB patients experienced 

hypoalbuminemia and poor clinical 

improvement. 
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Although there are currently no 

publications related to albumin levels in 

patients with DM who experience TB 

infection. However, the fact is that albumin 

levels are related to the condition of insulin 

resistance of people with DM and are a 

marker of the nutritional status of people with 

TB. So in the DM-TB group, albumin levels 

are assumed to be a potential prognostic 

marker. This underlies the research designed, 

from the results of the study it is hoped that it 

will be able to see a comparison of salivary 

albumin levels with serum in patients with 

DM-TB, DM, and controls. As well as 

knowing whether saliva samples have the 

potential to be an alternative prognostic 

marker in DM patients with TB. 

 

METHODS 

 

Analytical research was designed using 

observational methods with a case control 

approach. The research was conducted in 

April-June 2024 with a research population of 

type 2 DM patients based on the status of 

respondents, namely DM-TB, DM, and 

control groups totaling 50 respondents. 

Sampling was carried out in the Jambi City 

Region using convenience sampling 

technique while the examination of albumin 

levels was carried out at the Clinical 

Chemistry Laboratory, Department of 

Medical Laboratory Technology, Health 

Polytechinc Jambi. The data were analyzed 

bivariately to analyze salivary and serum 

albumin levels in patients with DM based on 

the status of the respondent then continued 

with a diagnostic test to determine whether 

salivary albumin levels can be an alternative 

prognosis marker in DM patients with TB. 

 

 

RESULTS AND DISCUSSION 

 

Research on patients with type 2 diabetes 

mellitus was conducted in April-June 2024. 

The study sample size was calculated using 

the OpenEpi application with an OR of 0.67 

and a confidence level of 95% so that a 

sample size of 50 people was obtained. The 

research sample consisted of 20 patients with 

DM who suffered from pulmonary TB (DM-

TB), 15 patients with diabetes mellitus (DM), 

and 15 healthy individuals. The 

characteristics of the research respondents 

were analyzed based on several criteria. 

Based on gender, the majority of research 

respondents were female (52%) and 58% of 

research respondents were identified as ≥45 

years old. 

Basically, gender does not affect the risk 

of a person suffering from DM but rather 

lifestyle, genetic inheritance and nutritional 

factors, but research states that women's body 

mass index, which is on average higher than 

men, increases the risk of DM disease (Abadi 

& Tahiruddin, 2020; Ciarambino et al., 2022). 

The majority of the study respondents were 

known to be ≥45 years old. At this age, the 

risk of DM disease is greater, this is related to 

an increase in glucose intolerance where there 

is a decrease in insulin sensitivity and body 

function towards glucose metabolic activity 

(Komariah & Rahayu, 2020; Ningsih et al., 

2023). 

1.  Albumin levels in patients with DM 

based on respondent status 

Normality tests were carried out on saliva 

and serum albumin levels in the three groups 

of respondents previously through the 

Kolmogorov-Smirnov test. From the data 

normality test, it was found that the data on 

serum and saliva levels in the three groups of 

respondents were normally distributed (P-

value> 0.05). 

Table 1. Comparison of albumin levels based on 

respondent status 

Albumin levels 

(g/dL) 
N Mean Median (IQR) P-Value 

Saliva 

 

DM-TB 

DM 
Kontrol 

20 

15 
15 

2,60 

2,25 
1,70 

2,73 (1,22) 

2,26 (1,32) 
1,37 (1,27) 

0,007 

Serum 

 

DM-TB 
DM 

Kontrol 

20 
15 

15 

3,22 
3,52 

3,74 

3,38 (0,58) 
3,46 (0,48) 

3,83 (0,34) 

<0,001 

 

The results of the analysis of salivary 

albumin levels obtained a P-Value = 0.07 
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while the P-Value = <0.001 was obtained 

from the analysis of serum albumin levels 

based on the respondent's status. The results 

of the examination of saliva and serum 

specimens showed significant differences in 

albumin levels from either the DM-TB, DM, 

or Control groups. The results of the 

examination with serum specimens showed 

that the average albumin level of the DM-TB 

group was below the normal value range. 

While in the DM and Control groups, serum 

albumin levels are still in the normal range. 

However, currently the albumin levels of 

saliva specimens cannot be classified based 

on the normal range of values.  

Clinically, people with DM are prone to 

hypoalbuminemia, namely low levels of 

albumin in the blood. This event is related to 

decreased albumin synthesis and secretion 

due to insulin deficiency and / or insulin 

resistance experienced (Chen et al., 2016). 

(Gaputri & Pangalila (2020) found that 72.6% 

of DM patients in their study experienced 

hypoalbuminemia. Likewise, in cases of DM-

TB, where inflammatory cytokines released 

during TB infection will reduce albumin 

production, triggering hypoalbuminemia 

(Ganesan & Gopinath, 2019). 

In contrast to serum albumin which has 

decreased, salivary albumin levels are known 

to increase in DM cases (Vaziri et al., 2009). 

The results of this study are in line with 

previous studies which showed a significant 

increase in salivary albumin levels in DM 

patients compared to controls (Aziz et al., 

2016; Nirmala & Sultana, 2021). 

2. Potential of salivary albumin level 

as a marker of prognosis for 

patients with DM-TB 

Saliva is one of the potential biological 

markers ranging from biochemical changes, 

DNA, RNA, and proteins. With a safe and 

painless collection procedure, saliva is an 

alternative specimen for the diagnosis and 

prognosis of diseases such as diabetes 

mellitus and other systemic disorders 

(Cenzato et al., 2023; Kasuma, 2015). 

Currently, there are no publications 

regarding the range of normal values for 

saliva specimens so that the results of 

salivary albumin examination cannot be 

classified based on normal values. However, 

the results of the examination of saliva 

specimens have significant differences in 

albumin levels from either the DM-TB, DM, 

or Control groups. 

Figure 1. Serum Albumin Levels 

In contrast to serum albumin which has 

decreased, salivary albumin levels have 

actually been identified as increasing in DM 

cases  (Vaziri et al., 2009). Salivary albumin 

levels were found in the control and DM 

groups which had a smaller average value 

when compared to the DM-TB group which 

had the largest average value. This is in 

accordance with the theory that albumin in 

the oral cavity is considered an ultra-filtrate 

of serum into the mouth and can diffuse into 

mucosal secretions. 

Figure 2. Salivary Albumin Levels  

Hyperglycemia that occurs can cause 

chronic oxidative stress which stimulates 

excessive production of reactive oxygen 

species (ROS) resulting in dysfunction in the 

salivary glands (Fouani et al., 2021). This 
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condition will cause leakage of serum 

proteins into the saliva so that patients with 

DM-TB can detect albumin levels in saliva 

(Andjelski-Radicevic et al., 2012; Fouani et 

al., 2021).  

Based on this description, the results of 

salivary albumin examination are indeed 

proven to be able to distinguish research 

respondents based on the prognosis of the 

disease suffered. Where in this study salivary 

albumin in the DM-TB group had the largest 

mean value indicating a poor prognosis 

compared to other respondent groups. 

However, further research is needed to 

determine the potential of saliva as a marker 

of disease prognosis related to the sensitivity 

and specificity of salivary albumin in patients 

with DM-TB. 

 

CONCLUSION  

 

Salivary albumin can differentiate 

research respondents based on the prognosis 

of the disease suffered. This is supported by 

the average salivary albumin level found 

more in the DM-TB group than the other two 

respondent groups. 
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