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ABSTRACT 

Deha prakṛti is a fundamental concept in Āyurveda, offers a promising approach to prevent and 
manage Chronic Kidney Disease (CKD) through an integrated perspective. While Deha prakṛti is 
widely recognized for its applications in predicting disease susceptibility, facilitating early 
detection, guiding treatment plan and influencing dietary and behavioral patterns, there is a 
notable gap in scientific evidence supporting its associations with various aspects of chronic 
disorders such as CKD. One such aspect is the immunological impairment in CKD patients, which 
is a significant concern that needs to be addressed immediately and no scientifically proven 
studies found in relation to the above in previous literature. In order to address this research 
gap, present study investigated the relationship between Deha prakṛti and specific inflammatory 
markers- namely Erythrocyte Sedimentation Rate (ESR), C- Reactive Protein (CRP), Interleukin-
6 (IL-6) and Tumor Necrosis Factor-alpha (TNF-α) in CKD patients, Western Province, Sri Lanka. 
An assessment of the association between Deha prakṛti and the expression of selected 
inflammatory markers in CKD patients would provide insights to successfully manage the 
disease by developing targeted treatment modalities focusing on inflammatory markers. The 
study involved 113 diagnosed CKD patients and their Deha prakṛti type was assessed using 
ĀyuSoft software. ESR and CRP levels were determined according to the Westergren method 
and CRP latex slide agglutination method respectively, while IL-6 and TNF-α levels were 
quantitatively measured using Enzyme Linked Immunosorbent Assay (ELISA) based on the 
sandwich principle. It was observed that the types of Deha prakṛti in CKD patients are 
significantly associated with the levels of ESR and IL- 6 indicating that the levels of ESR and IL - 
6 inflammatory markers depend on the types of Deha prakṛti in CKD patients. However, it was 
also noticed that the types of Deha prakṛti were not significantly associated with the levels of 
CRP and TNF-α. This will lead the Āyurveda physicians to plan and develop specific treatment 
regimens with accurate drug dosage and dietary - behavioral patterns targeting the above 
inflammatory markers related to the Dehaprakṛti types of the CKD patients. Since it was also 
observed that CKD patients with Pitta and Vāta pradhāna prakṛti types are more susceptible to 
elevated levels of inflammatory markers, it is advisable to implement precautions during the 
early stages of the disease based on the specific type of Deha prakṛti in order to prevent the 
progression of the disease to End stage Renal Disease (ESRD). 

 
INTRODUCTION

CKD has become a considerable disease burden 
worldwide, even in Sri Lanka. According to the Global 
Burden of Disease Study conducted in 2015, kidney 
disease ranks as the 12th most common cause of 
mortality, resulting in roughly 1.1 million fatalities 
across the globe. It is also reported that the global 
estimated prevalence of CKD is 13.4% (11.7–15.1%) [1]. 
A recently conducted study in a Sri Lankan population 
revealed that the Western Province has the most 

significant proportion of CKD patients, accounting for 
68.5% of the total cases [2].  
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Furthermore, a separate cross-sectional epidemiologic 
study conducted in Western Province found that the 
prevalence of CKD is high in Western Province and it is 
comparable to the majority of CKD in regions of the 
country that are endemic to CKDu (Chronic Kidney 
Disease in Unknown Etiology) [3]. Although the early 
stages of CKD are asymptomatic [4], it is very 
challenging to diagnose the disease early. In cases 
where the disease is diagnosed through elevated serum 
creatinine levels, it is possible that the renal 
parenchyma may sustain reversible or irreversible 
damage exceeding 40% to 50%, as noted by Rysz et al. 
(2017) [5]. As the identification of the disease takes 
time, it badly affects the disease prognosis and 
management. However, the statistical data regarding 
the increased incidence and prevalence rate of CKD 
have already proven that there is still no identification 
of a permanent cure or solution instead of renal 
replacement therapy for disease management. This 
remains a tremendous challenge for Western and 
Āyurveda medical systems. However, early detection, 
planning and applying proper treatment strategies for 
the disease from the very beginning is essential to 
prevent developing ESRD (End Stage Renal Disease), 
which is very difficult to manage only with 
conservative ESRD care (without renal replacement 
therapy). Therefore, it is high time to identify Āyurveda 
and Western medicine integrated, innovative strategies 
to approach the disease successfully. 

The science of life – Āyurveda is well nourished 
by thousands of concepts linked with theories and 
hypotheses that play a crucial role in creating 
pathways towards successful disease management, 
especially when dealing with chronic illnesses. A 
proficiently practiced Āyurveda medicine followed by 
its basic concepts can yield reliable and optimal results 
when applied to all means of disease management. 
Furthermore, the concepts are specifically focused not 
only on disease management but also on disease 
prevention. Discovering unidentified or hidden 
associations between the concepts and relevant 
parameters of a disease, in particular, would open up 
avenues to progress toward the disease rather than 
spending plenty of time and money to discover a single 
drug to manage the condition. In the context of chronic 
diseases, particularly those that are challenging to 
manage, such as CKD, it may be possible to identify 
previously unknown associations between disease - 
related concepts and parameters. Such associations can 
be leveraged to facilitate early detection of CKD, 
predicting disease susceptibility, optimize disease 
management, developing targeted treatment strategies 
and prevent progression to ESRD through appropriate 
interventions. This study has been specifically built up 
by focusing on two selected Āyurveda concepts; Deha 
prakṛti (body constitution) and Vyādhikṣamatva 
(immunity) as well as their interrelationships in the 

context of CKD. The concepts of Deha prakṛti and 
Vyādhikṣamatva have been discussed elaborately in 
Caraka Saṃhithā Vimānastāna 8th chapter – 94th 
stanza[6] and in Caraka Saṃhithā Sūtrasthāna 28th 
chapter – 7th stanza[7] respectively. The effort to 
emphasize the associations between the chosen 
concepts would definitely lend a hand to facilitating the 
effective implementation of strategies for the 
prevention and management of CKD. 

Prakṛti is one of the most imperative and 
practical evidence - based concepts mentioned under 
Daṥavidha āthura parῑkṣā (ten - fold examination of the 
patient) in Caraka Saṃhithā Vimānastāna 8th chapter – 
94th stanza. [6] In Āyurveda, the term Prakṛti refers to 
Deha prakṛti or it has always been used to describe 
Deha prakṛti. The assessment of Deha prakṛti holds 
significant importance in the patient examination 
protocol outlined in the Āyurveda medical practice. It 
will basically facilitate early detection, forecast 
susceptibility to diseases, prognosticate disease 
progression, determine optimal treatment protocols 
and potentially resulting in significant reductions in 
mortality rates. Therefore, determining the type of 
patients' Deha prakṛti and its association with various 
clinical and non - clinical aspects (i.e., specific markers 
in blood/urine, the severity of clinical features, dietary 
and behavioral patterns, etc) of the disease will be 
essential for the prevention and management of 
chronic diseases such as CKD. 

The concept of " Vyādhikṣamatva" discussed in 
Caraka Saṃhithā Sūtrasthāna 28th chapter – 7th stanza, 
can be correlated with immunity in Western medicine. 
The process of preventing disease development and 
the capacity to resist diseases are jointly known as " 
Vyādhikṣamatva", according to Caraka Saṃhithā 
Sūtrasthāna 28th chapter – 7th stanza. Furthermore, it 
describes that all individuals are not equally capable of 
withstanding the disease[7]. That means 
Vyādhikṣamatva varies from individual to individual 
depending on their nutritional, environmental, physical 
and mental status. As the status of Deha prakṛti is also 
variable individually, there can be a correlation 
between the Deha prakṛti status and the level of 
Vyādhikṣamatva. Practically, the assessment of the 
immune status (as per Western medicine) or 
Vyādhikṣamatva (as per Āyurveda medicine) of an 
individual is complicated as both concept areas are 
cosmic. Therefore, the study will concentrate on 
specific inflammatory markers due to their significant 
role in modulating the immune response of the body in 
order to address the aforementioned issue. 

CKD is closely associated with low grade 
chronic inflammation, which can also lead to the 
development of CVDs (Cardiovascular Disorders), 
protein energy wasting and mortality [8]. Inflammation 
is the body's innate response to a physical injury or an 
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external irritant. Inflammatory markers are specific 
proteins released into the blood stream during 
inflammation. In clinical practice, the inflammatory 
markers that are frequently measured are C-Reactive 
Protein (CRP) and Erythrocyte Sedimentation Rate 
(ESR). Besides CRP and ESR, cytokines (a large group 
of proteins, peptides and glycoproteins- signaling 
molecules secreted by immune cells) are also 
considered as inflammatory markers that play a crucial 
role in initiating the inflammatory response and 
regulating the host defense against pathogens 
mediating the innate immune response. Prevalence of 
inflammation is recorded as high in CKD patients with 
elevated levels of serum CRP, proinflammatory 
cytokines such as Interleukin - Six (IL – 6), Interleukin - 
Eight (IL – 8), Tumor Necrosis Factor - alpha (TNF – α) 
and anti - inflammatory cytokines such as Interleukin - 
Ten (IL – 10) [9]. Human beings are born with innate 
immunity and a specific type of Deha prakṛti according 
to the predominance of Doṣa (Vāta, Pitta and Kapha) at 
the time of conception. At the same time, inflammatory 
markers play a significant role mainly in regulating 
innate immunity. Therefore, an assessment of the 
association between Deha prakṛti and the expression of 
selected inflammatory markers in CKD patients would 
provide immense support to successfully manage the 
disease by developing targeted treatment modalities 
focusing on inflammatory markers. 

As previously pointed out, patients with CKD 
exhibited increased levels of inflammatory markers, 
including CRP, IL - 6 and TNF – α [9]. In addition, 
elevated levels of ESR were found in chronic 
inflammatory conditions such as rheumatoid arthritis, 
polymyalgia rheumatica, myeloma, osteomyelitis, 
pelvic inflammatory disease and many others [10]. 
Therefore, ESR is regarded as a marker of chronic 
inflammation. Since CKD is also associated with low - 
grade persistent inflammation, ESR was also 
considered as one of the parameters of the study. 
Collectively, ESR, CRP, IL - 6 and TNF – α were selected 
as inflammatory markers for the study because they 
had not been assessed with the types of Deha prakṛti of 
CKD patients in the existing literature. 

As there is no evidence - based scientific 
studies have conducted to find out the association 
between Deha prakṛti and the status of immunity, this 
study is focused explicitly on assessing Deha prakṛti 
and its association with the status of immunity, 
especially related to the expression of selected 
inflammatory markers of the patients with CKD. The 
efforts created for assessing Deha prakṛti in patients 
with CKD and its association with different aspects 
linked with physiological mechanisms in the body can 
prove to be beneficial in terms of prevention, early 
diagnosis, planning and development of treatment 

modalities for CKD. Simply, it might become less 
challenging to conquer the disease, not entirely 
eradicated, but at least to run off from the current 
burden. 

OBJECTIVES 

The study was planned to assess the 
association between Deha prakṛti and the levels of each 
selected inflammatory marker i.e., ESR and CRP, 
including cytokines (IL-6 and TNF-α) in CKD patients 
in Western Province, Sri Lanka. 

MATERIALS AND METHODS 

Ethical consideration 

Ethical approval for the study was obtained 
from the Ethics Review Committee, Faculty of 
Indigenous Medicine, University of Colombo 
(ERC/20/103) on 29.01.2021 and by the Research and 
Ethics Review Committee, University of Kelaniya 
(UOK/ERC/21/IM/004) on 21.05.2021. 

Selection of participants Inclusion and exclusion 
criteria 

CKD patients between 18 to 80 years of age, 
who have been attending the clinics at the University 
Nephrology clinic - National Hospital, Sri Lanka and the 
Renal clinic of Bandaranaike Memorial Āyurveda 
Research Institute, Maharagama, Sri Lanka, residing in 
the Western Province and having a documented 
diagnosis of CKD were included if they had either an 
estimated Glomerular Filtration Rate (eGFR) below 
60ml/min/1.73m2 or proteinuria irrespective of eGFR. 

CKD patients, below 18 years and above 80 years, who 
are suffering from Human Immunodeficiency Virus 
(HIV) infection, malignant disorders, psychiatric 
disorders, dementia, etc., who had immunotherapy for 
the last six months, who had chemotherapy for the last 
two years, females who are pregnant or breastfeeding, 
who unwilling to give informed consent, patients with 
Acute Kidney Injury (AKI) were excluded from the 
study. 

Sampling method 

The purposive simple random sampling method was 
used as the sampling method. 

Sample size – 134[11] 

Data collection 

Assessment of Deha prakṛti (body constitution) 
types in the participants 

ĀyuSoft software which is in the form of a 
questionnaire, was used to assess the types of Deha 
prakṛti (body constitution) of the research 
participants. ĀyuSoft software is a standardized and 
validated software which has been used by a significant 
number of authors in published studies [12 - 17]. The 
assessment of Deha prakṛti was executed using 
weightage configuration in ĀyuSoft. It provided 
percentage - wise scores for Tridoṣa; Vāta, Pitta and 
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Gender distribution of GC 
(n = 113) 

35.4% 

Female 
64.6% 

Male 

Males outnumbered females (64.6%) in terms of CKD 
patients. Female patients made up 35.4% of the total. 
The ratio of males to females was 1.8:1, with a mean 
age of 60.8 with a standard deviation of 12.7 years 
among males and it was 60.9 with a standard deviation 
of 10.9 years among females. 

Kapha separately and at the end of the assessment, 
automatically determine the type of Deha prakṛti 
according to the percentage scores of Vāta, Pitta and 
Kapha doṣa. The research participants were mainly 
categorized into four groups according to the types of 
Deha prakṛti as Vāta pradhāna prakṛti, Pitta pradhāna 
prakṛti, Kapha pradhāna prakṛti and Sama doshaja 
prakṛti (Vāta pradhāna prakṛti type included Kevala 
vāta, Vāta pitta, Vāta kapha prakṛti types. Pitta 
pradhāna prakṛti type included Kevala pitta, Pitta 
kapha and Pitta vāta prakṛti types, whereas Kapha 
pradhāna prakṛti type included Kevala kapha, Kapha 
pitta and Kapha vāta prakṛti types, Sama doshaja 
prakṛti type included those who had equal proportions 
of Vāta, Pitta and Kapha dosha). 

Sample Collection and Processing 

5ml of blood was collected through 
venipuncture from each participant by a trained 
phlebotomist under aseptic conditions. Serum 
separation was done by centrifuging the samples at 
1500-2000 gravitational units (g) (Analytical 
Instrument (Pvt) Ltd, USA)) for 5 minutes. 

Staging of CKD 

Staging of CKD was done based on KDIGO 
(Kidney Disease Initiative Global Outcome) criteria [18]. 
After performing the creatinine levels of the serum 
samples and along with the levels of eGFR, 21 
participants of 134 were excluded due to eGFRs being 
> 60ml/min/1.73m2 and no evidence of proteinuria. 

Therefore, the study included 113 CKD patients. 

Assessment of the inflammatory marker levels 
Assessment of erythrocyte sedimentation rate 
(esr) 

Assessment of ESR levels were done based on the 
Westergren method [19]. 

Assessment of C – Reactive Protein (CRP) levels 

The test was performed according to the 
manufacturer's information provided by the CRP 
Reagent Set (Teco Diagnostics, USA) and was based on 
the principle of latex agglutination. 

Assessment of serum IL – 6 levels and TNF – α 
levels 

Serum samples were tested for serum IL – 6 
and TNF – α levels in patients with CKD using 
commercially available Human IL – 6 and TNF – α 
Enzyme Linked Immunosorbent Assay (ELISA)kits 
(Elabscience, USA) based on the sandwich principle. 

Statistical Data Analysis Designs 

Microsoft Excel 2007 version and appropriate 
statistical analysis software were used to analyze the 
collected data. Data analysis included descriptive 
statistics, correlation analysis, comparison of two 
medians (Mann – Whitney U test) and comparison of 
multiple medians (Kruskal Wallis test). However, Sama 
doshaja prakṛti type had to be removed from the Deha 
prakṛti classification due to the underrepresentation of 
participants and only the three main types i.e., Vāta 
pradhāna, Pitta pradhāna and Kapha pradhāna prakṛti 
types were considered to come up with the more 
precise and reliable output. 

OBSERVATIONS AND RESULTS 

Demographic information and descriptive statistics 
on age - gender and stage wise distribution of CKD 
patients 

Age distribution of CKD patients 

The age categories ranging from 46 to 85 years 
exhibited a significantly greater proportion (92.1%) of 
patients diagnosed with CKD in comparison to the 
patient distribution reported across the age categories 
of 16 to 45 years. It was 7.9%. The mean age of the CKD 
patients was reported as 60.9 years with a standard 
deviation of 12.1 years. 

Gender distribution of CKD patients 

Figure 1: Gender distribution of CKD patients 
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Distribution of Chronic Kidney Disease (CKD) patients according to stages of the disease 

Figure 2 depicts the distribution pattern of patients according to CKD stages. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Distribution of Chronic Kidney Disease (CKD) patients according to the disease stages (n = 113) 
*KDOQI Criteria: Kidney Disease Outcome Quality Initiative Criteria [20] 

As depicted in Figure 2, a substantial proportion (85%) of CKD patients were recorded in stages 3, 4, and 5 
compared to the proportion of the study population represented in stages 1 and 2. Only 15% of CKD patients were 
reported from stages 1 and 2. 

Prevalence of Deha prakṛti (body constitution) types among the patients with CKD 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Distribution of combined Deha prakṛti (body constitution) types among CKD patients (n = 113) 

The study results indicate that the patients with Pitta pradhāna prakṛti types were the most associated 
(41.6%) with CKD followed by Vāta pradhāna prakṛti types whereas, Kapha pradhāna and Sama doshaja prakṛti 
type were least associated (18.6% and 0.9% respectively) with CKD. Among the two types of Kapha pradhāna and 
Sama doshaja prakṛti, Kapha pradhāna prakṛti types were more prevalent than the Sama doshaja prakṛti type. 

Demographic information and descriptive statistics related to inflammatory markers in patients with ckd 

Distribution pattern of Erythrocyte Sedimentation Rate (ESR) among CKD patients 

The central dispersion measures of Erythrocyte Sedimentation Rate (ESR) levels in CKD patients 

Table 1: The central dispersion measures of ESR levels in CKD patients 

 CKD patients (n = 113) 

Male Female 

Below 50 yrs 50 yrs and above Below 50 yrs 50 yrs and above 

Mean (mm/hr) 39.3 40 64.7 39.1 

Median (mm/hr) 46 37 51.5 35.5 

Standard Deviation 17.4 26.3 40.2 22.5 
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Deha prakṛti types consisting of 
elevated ESR levels 

41.6% 37.2% 

Vāta 
pradhāna 
prakṛti  
Pitta 
pradhāna 
prakṛiti 

The range of ESR in CKD patients was from 1 to 130 mm/hr. When the age groups in Table 1 were 
considered, the mean ESR levels of CKD patients were higher than the reference range for all age groups according 
to Smith & Samadian, 1994[21]. 

Erythrocyte Sedimentation Rate (ESR) ranges according to the types of Deha prakṛti (body constitution) in 
CKD patients 

It was observed that 78.8 % of CKD patients had elevated levels of ESR, while 21.2 % were within the normal 
range. 

Figure 4 further discusses the main types of Deha prakṛti associated with elevated ESR levels in CKD patients. 

Figure 4: Distribution of Deha prakṛti types among CKD patients with elevated ESR) levels (n = 89) 

Among the above mentioned 78.8 % of CKD patients who had elevated levels of ESR, only the patients with Pitta 
pradhāna (41.6%) and Vāta pradhāna prakṛti types (37.2%) were reported to have elevated ESR levels, whereas 
none of the Kapha pradhāna prakṛti patients were reported to have elevated ESR levels among CKD patients. 

The sequence of Deha prakṛti (body constitution) types based on Erythrocyte Sedimentation Rate (ESR) 
ranges in CKD patients 

The sequences of Deha prakṛti types according to the ESR ranges (from high to low) in patients with CKD are 
illustrated in Table 2. 

Table 2: The sequence of Deha prakṛti types according to the ESR levels in CKD patients 

           ESR values are between the normal range 

          ESR values are between normal and above    

           normal range 

          ESR values are above normal range 

 

 

 

 

 

 

 

 

 

The maximum value for the normal range of ESR was determined as 20mm/hr, irrespective of the age and gender 
of the individual according to Kumar and Clark (2012) [22] as the age and gender of the CKD participants did not 
affect the ESR values related to the study. 

Furthermore, ESR levels were found to be elevated in CKD patients with Kevala pitta, Pitta vāta, Vāta pitta and 
Kevala vāta prakṛti types (92 to 130 mm/hr, 45 to 110 mm/hr, 47 to 60 mm/hr and 42 to 44 mm/hr respectively), 
despite being within the standard ESR ranges based on age and gender. Furthermore, it was also observed that 
Pitta and Vāta pradhāna, Kapha anubandha (associated) types remained in the middle of the sequence as the 
ranges varied between normal to above average levels of ESR. The patients with Sama doshaja prakṛti type and 
Kapha pradhāna prakṛti types have lower ESR levels compared to Pitta and Vāta pradhāna prakṛti types. 

 

 

 

Types of Deha 

prakṛti 

Range of ESR Values 

  

Kevala pitta 92 to 130 mm/hr 

Pitta vāta 45 to 110 mm/hr 

Vāta pitta 47 to 60 mm/hr 

Kevala vāta 42 to 44 mm/hr 

Pitta kapha 28 to 49 mm/hr 

Vāta kapha 12 to 40 mm/hr 

Kapha pitta 5 to 17 mm/hr 

Kapha vāta 8 to 13 mm/hr 

Kevala kapha 1 to 5 mm/hr 

Sama doshaja 2 mm/hr 
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Deha prakṛti types consisting of elevated IL - 

6 levels in CKD patients 

45.7% 

Vāta pradhāna 

prakṛti 

54.3% 
Pitta pradhāna 

prakṛiti 

Distribution pattern of serum c – reactive protein (CRP) levels among CKD patients 

Distribution of serum CRP levels among the types of Deha prakṛti (body constitution) in CKD patients 

When the serum CRP levels of the CKD patients were analyzed, majority - 84.1% of CKD patients had CRP levels 
within the normal range, while 15.9 % had elevated levels. 

Figure 5 depicts the distribution pattern of Deha prakṛti types among CKD patients with CRP levels above the 
normal range. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Distribution pattern of Deha prakṛti types among CKD patients who had elevated CRP levels (n = 18) 

Most patients with CRP levels above normal were observed as Pitta and Vāta pradhāna prakṛti types. It was 55.6% 
and 44.4% respectively. There were no CKD patients with Kapha pradhāna prakṛti types who had increased CRP 
levels. 

Distribution pattern of serum interleukin – 6 (IL – 6) in CKD patients 

The central dispersion measures of serum IL - 6 levels in CKD patients with the minimum and maximum IL 
– 6 levels reported 

Table 3 details the central dispersion measures of serum IL - 6 levels for CKD patients; including the 
minimum and maximum IL - 6 levels reported. 

Mean 59 pg/ml 

Median 24 pg/ml 

Mode 5 pg/ml 

The minimum level of serum IL – 6 reported 0 pg/ml 

The maximum level of serum IL – 6 reported 942 pg/ml 

According to Table 3, the serum IL - 6 in CKD patients ranged from 0 to 942 pg/ml in CKD patients. 

Furthermore, 40.7% of CKD patients had IL - 6 levels above the normal range. Figure 6 illustrates the distribution 
pattern of Deha prakṛti types among the CKD patients who had elevated IL – 6 levels. 

Figure 6: Deha prakṛti types consisting of elevated IL – 6 levels in CKD patients (n = 46) 
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The above figure shows both Pitta and Vāta pradhāna prakṛti types were only associated with elevated levels of IL 
– 6. No CKD patients were found with Kapha pradhāna or Sama doshaja types with elevated IL – 6 levels. 

The sequence of Deha prakṛti (body constitution) types based on Interleukin – Six (IL –6) ranges of CKD 
patients 

The sequence of Deha prakṛti types of CKD patients according to the IL - 6 ranges have been illustrated in Table 4. 

Table 4: The sequence of Deha prakṛti types according to serum IL – 6 levels of CKD patients 

 

       L -  6 values are within the normal range 

         IL - 6 values are above normal range 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The patients with Kevala pitta, Pitta vāta, Vāta pitta and Kevala vāta prakṛti types had higher serum IL - 6 
levels (163 to 942pg/ml, 47 to 249 pg/ml, 45 to 103pg/ml and 45 to 49 pg/ml respectively) compared to the 
others. It was observed that CKD patients with Kevala pitta or Vāta and also those who consisted of both Pitta and 
Vāta associated Prakṛti types except Pitta kapha or Vāta kapha can have high levels of serum IL – 6 levels. Among 
them, the patients with Pitta pradhāna prakṛti types except Pitta Kapha have the highest serum IL – 6 levels. 

Furthermore, it was observed that the serum levels of IL – 6 of the patients who had Kapha dosha in their Prakṛti 
as either Pradhana dosha or Anubandha dosha, fluctuated within the normal range except for two in Pitta kapha 
prakṛti types. 

Distribution pattern of serum Tumor Necrosis Factor – alpha (TNF – α) among CKD patients 

The central dispersion measures of serum Tumor Necrosis Factor – alpha (TNF – α) levels for CKD patients 
including the minimum and maximum Tumor Necrosis Factor – alpha (TNF – α) levels reported 

Table 5: The central dispersion measures of serum TNF – α levels for the patients with CKD including the minimum 
and maximum TNF – α levels reported 

Mean 36 pg/ml 

Median 35 pg/ml 

The minimum level of serum TNF - α reported 0 pg/ml 

The maximum level of serum 

TNF - α reported 

112 pg/ml 

Distribution pattern of elevated levels of Tumor Necrosis Factor – alpha (TNF – α) in CKD patients 

According to the reference range, the majority, 51.3% of CKD patients, had high levels of serum TNF – α. 

Distribution pattern of Deha prakṛti (body constitution) among CKD patients with elevated levels of serum 
Tumor Necrosis Factor – alpha (TNF – α) 

Figure 7 describes the proportions of Deha prakṛti types in CKD patients consisting elevated TNF – α levels. 
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Deha prakṛti types in CKD patients consisting elevated 

TNF - α levels 
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Pitta pradhāna 

prakṛti 
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prakṛti 

Figure 7: The proportions of Deha prakṛti types in CKD patients consisting of elevated TNF – α levels. 

According to Figure 7, 45% of CKD patients with elevated TNF - α were Vāta pradhāna prakṛti types, 37.9% of CKD 
patients were Pitta pradhāna prakṛti types and there was a low proportion (17.2%) of Kapha pradhāna prakṛti 
types who had elevated TNF – α. 

Significance of the Findings 

Associations between the types of Deha prakṛti (body constitution) and levels of selected inflammatory 
markers in CKD patients 

Table 6: Associations between the type of Deha prakṛti and levels of selected inflammatory markers in CKD 
patients (n = 112) 

Type of Association Whether the associations are significant or not 

Association between 

Deha prakṛti and ESR levels 

Significant 

(Kruskal Wallis test, p-value < 0.05) 

Association between 

Deha prakṛti and IL - 6 levels 

Significant 

(Kruskal Wallis test, p-value < 0.05) 

Association between 

Deha prakṛti and CRP levels 

Not significant 

(Fisher’s exact test, p-value > 0.05) 

Association between 

Deha prakṛti and TNF - α levels 

Not Significant 

(Kruskal Wallis test, p-value > 0.05) 

It was observed that the levels of ESR and serum IL – 6 were significantly associated with the types of Deha prakṛti 
under a 5% level of significance and the levels of serum CRP and TNF – α were not significantly associated with the 
types of Deha prakṛti under a 5% level of significance. 

Associations between each type of Deha prakṛti (body constitution) and levels of ESR in CKD patients (n = 
112) 

Table 7: Associations between each type of Deha prakṛti in relation to ESR levels 

Type of associations Whether the associations are significant or not 

Association between the ESR levels of Vāta 
pradhāna and Kapha pradhāna prakṛti types 

Significant 

(Mann – Whitney U test, p-value < 0.05) 

Association between the ESR levels of Pitta 

pradhāna and Kapha pradhāna prakṛti types 

Significant 

(Mann – Whitney U test, p-value < 0.05) 

Association between the ESR levels of Vāta 
pradhāna and Pitta pradhāna prakṛti types 

Significant 

(Mann – Whitney U test, p-value < 0.05) 

It was considered that the ESR levels were significantly associated with Vāta pradhāna and Pitta pradhāna prakṛti 
types, Vāta pradhāna and Kapha pradhāna prakṛti types and Pitta pradhāna and Kapha pradhāna prakṛti types in 
CKD patients – Western Province, Sri Lanka under a 5% level of significance. Moreover, the mean and median 
values of ESR related to Kapha pradhāna prakṛti types were the lowest among all the three types of Deha prakṛti. 
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The mean and median ESR values of Vāta pradhāna prakṛti types remained in the middle and the highest mean and 
median values of ESR could be observed in Pitta pradhāna prakṛti types in CKD patients. 

Associations between each type of Deha prakṛti (body constitution) and levels of IL - 6 in CKD patients (n = 
112) 

Table 8: Associations between each type of Deha prakṛti in relation to serum IL - 6 levels 

Type of associations Whether the associations are significant or not 

Association between the IL - 6 levels of Vāta pradhāna and 
Kapha pradhāna prakṛti types 

Significant (Mann – Whitney U test, p-value < 0.05) 

Association between the IL - 6 levels of Pitta pradhāna and 
Kapha pradhāna prakṛti types 

Significant (Mann – Whitney U test, p-value < 0.05) 

Association between the IL - 6 levels of Vāta pradhāna and 
Pitta pradhāna prakṛti types 

Significant (Mann – Whitney U test, p-value < 0.05) 

It was considered that the IL-6 levels were significantly 
associated with Vāta pradhāna and Pitta pradhāna 
prakṛti types, Vāta pradhāna and Kapha pradhāna 
prakṛti types and Pitta pradhāna and Kapha pradhāna 
prakṛti types in CKD patients – Western Province, Sri 
Lanka under a 5% level of significance. Moreover, the 
mean and median values of IL-6 related to Kapha 
pradhāna prakṛti types were the lowest among all the 
three types of Deha prakṛti. The mean and median IL-6 
values of Vāta pradhāna prakṛti types remained in the 
middle and the highest mean and median values of IL-6 
could be observed in Pitta pradhāna prakṛti types in 
CKD patients. 

DISCUSSION 

As the elderly age in developing countries is 
considered to be 60 years old [23], 92.1% of the 
population in the current study belongs to the middle - 
aged and elderly category. Among them, 73.5% were at 
the age of sixty or over, representing the elderly 
population according to the elderly age defined in 
developing countries. It seems that more than half of 
the patients selected for the study belonged to the 
elderly group. Therefore, it can be said that the study 
results are consistent with the previous literature. 
According to previous literature, a significant 
proportion of the elderly population is diagnosed with 
CKD[24-25] as the prevalence of CKD risk factors such as 
Diabetes Mellitus (DM), hypertension, obesity, 
atherosclerosis, etc., increases in the elderly 
population[26-27]. 

The majority (64.6%) of CKD patients were 
males and only 35.4% represented the females. Several 
studies have reported on the gender distribution 
among patients with CKD, with a consistent finding 
that males exhibit a higher prevalence of CKD 
compared to females [28-33]. This may be due to the 
rapid degrading of kidney functions of males than the 
females, lifestyle patterns (especially the unwholesome 
dietary - behavioral habits followed by males), high 
exposure to occupational hazards than the females, 
differences in sex hormones (the protective effects of 
oestrogen on the vasculature, or the harmful effects of 

low testosterone) and the structural differences in 
kidney anatomy such as the large size of kidney and a 
large number of glomeruli in men, etc. [34 - 37] 

The study revealed that majority (85%) of the 
patients were at later stages of CKD. According to the 
previous literature, several studies conducted in 
different countries in the world, including Sri Lanka, 
have revealed that CKD stages 4 and 5 were the stages 
represented by the majority of CKD patients [38-41]. The 
lack of prominent symptoms may contribute to the 
failure in early detection of patients with CKD. 
Therefore, this result highlights the importance of early 
detection of the diseases. 

The prevalence of Pitta pradhāna prakṛti was 
the highest (41.6%) and Sama Doṣaja (0.9%) types 
were the lowest among CKD patients. There were 
38.9% of Vāta pradhāna prakṛti types whereas 18.6% 
of Kapha pradhāna prakṛti types. Considering the 
patients’ proportions of Pitta and Vāta pradhāna 
prakṛti types collectively (80.5%), the proportion of 
Kapha pradhāna prakṛti types (18.6%) appears to be 
substantially low. As mentioned by Acarya Caraka in 
Caraka Saṃhitha Vimanasthana 8th chapter – 96th 
stanza, Śleshmala persons (the persons having a 
predominance of Kapha dosha) are strong and long-
lived[42]. Therefore, individuals with Kapha pradhāna 
prakṛti types should have maximum Deha bala, high 
disease resistance and an excellent mentality. Caraka 
Saṃhitha Vimanasthana 8th chapter – 97th stanza 
quotes that persons with a predominance of Pitta 
dosha are moderate in strength and life span[43]. 
According to Caraka Saṃhitha Vimanasthana 8th 
chapter – 98th stanza, persons with a predominance of 
Vāta dosha mostly have low strength, leading to more 
diseases and a shorter life span[44]. If the above 
scenario fits the scenario shown in Figure 3, then the 
claim in the literature regarding the characteristics of 
individuals with each type of Deha prakṛti seems 
almost appropriate. 

In the present study, the median and mean ESR 
values of CKD patients were higher than the given 
reference ranges according to the study by Smith and 
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Samadian (1994) for all age groups[21]. This suggests 
that ESR is a reliable indicator of CKD - related chronic 
inflammation. As CKD is also a disease condition 
characterized by persistent - low - grade inflammation, 
the patients with CKD can be expected to have high 
ESR levels. Table 2 illustrates the sequence of Deha 
prakṛti types according to the ESR levels of CKD 
patients. As illustrated, the lowest ESR ranges were 
reported among the participants with Sama doshaja 
prakṛti type. Participants with Kapha pradhāna prakṛti 
types have the second - lowest ESR ranges, whereas 
their ESR ranges are slightly greater than those of 
Sama doshaja types. When comparing the ESR ranges 
of Sama doshaja and Kapha pradhāna prakṛti types, it 
was evident that both were within the normal ranges. 
Therefore, it can be concluded that the ESR values of 
CKD patients with Sama doshaja and Kapha pradhāna 
prakṛti types in the present study have not increased 
due to the disease condition, even though the disease is 
considered to consist of low-grade, persistent 
inflammation. 

As discussed above, the finest type of Prakṛti is 
Sama doshaja, which is considered as disease –free and 
Kapha pradhāna prakṛti types are the best among the 
three types of Deha prakṛti; Vāta pradhāna, Pitta 
pradhāna and Kapha pradhāna [42-44]. Due to the 
characteristic of being less prone to diseases, even if 
inflammation occurs, individuals with Sama doshaja 
and Kapha pradhāna prakṛti types may be able to resist 
it. Therefore, their ESR values may be very low 
compared to other Prakṛti types. Furthermore, it was 
also observed that Pitta and Vāta pradhāna, Kapha 
anubandha types remained in the middle of the 
sequence as their ESR levels ranged from normal to 
above average. Among the Pitta kapha and Vāta kapha 
types, some patients had ESR levels within the normal 
range, while others had ESR above the normal range. 
The ESR values of these two Prakṛti types are higher 
than those of the Sama doshaja and Kapha pradhāna 
prakṛti types, probably due to the nature of their 
Pradhana dosha; Pitta and Vāta. According to the 
literature, Pitta and Vāta pradhāna prakṛti types may 
have a higher risk of getting diseases due to the 
moderate and low strength they encompass[43-44]. 

The associated Kapha dosha in both Deha 
prakṛti types would be why the ranges fluctuate from 
normal to above normal but do not reach an extremely 
high range. It is believed that Anubandha kapha dosha 
reduces the intensity of inflammation in CKD patients 
with Pitta kapha and Vāta kapha prakṛti types. 

As Pitta prakṛti individuals are more likely to 
be associated with inflammatory conditions, this would 
be the reason for reporting the highest ESR ranges 
among the participants with Kevala pitta. Patients with 
Vāta pradhāna prakṛti types remained in the middle of 

the sequence, as indicated by Table 2. Vāta pradhāna 
prakṛti types should be placed at the top of the 
hierarchy since they are considered to be the weakest 
of the three Deha prakṛti varieties, according to the 
literature[44]. But since the study is basically focused on 
the inflammatory markers associated with 
inflammation in CKD, it is evident that Pitta pradhāna 
types were higher in the Deha prakṛti types hierarchy 
as Pitta dosha is more closely associated with 
inflammation than Vāta dosha. 

Figure 4 supports the above scenario by 
showing that patients with Pitta and Vāta pradhāna 
prakṛti types had elevated ESR levels, while no patients 
with Kapha pradhāna or Sama doshaja types had 
elevated ESR levels. 

The Kruskal Wallis Test revealed statistically 
significant associations between the types of Deha 
prakṛti and the levels of ESR in CKD patients indicating 
that the ESR levels depend on the type of Deha prakṛti. 
It was also found that there were significant 
associations between the ESR levels in Vāta pradhāna 
and Pitta pradhāna prakṛti types, Vāta pradhāna and 
Kapha pradhāna prakṛti types as well as Pitta 
pradhāna and Kapha pradhāna prakṛti types in CKD 
patients – Western Province, Sri Lanka. According to 
the statistical evidence and general observation in 
relation to ESR levels, it can be said that the degree of 
CKD inflammation is highest among the Pitta pradhāna 
prakṛti types and no inflammatory conditions were 
reported among the Kapha pradhāna prakṛti types. 

Comparable to ESR values, there were 
participants with IL - 6 levels ranging from normal to 
above normal. However, 40.7% of CKD patients were 
reported with elevated IL – 6 levels, whereas the 
majority (59.3%) remained within the normal range. 
All the patients with elevated IL – 6 levels belonged to 
Pitta pradhāna as well as Vāta pradhāna prakṛti types 
and the above result was comparable to that of ESR 
distribution levels among Deha prakṛti types in CKD 
patients. 

The sequence obtained by lining up the Deha 
prakṛti types according to the IL - 6 ranges is the same 
as the sequence obtained by lining up the Deha prakṛti 
types according to the ESR ranges. The Sama doshaja 
and Kapha pradhāna prakṛti types remained at the 
bottom of the sequence. Pitta kapha and Vāta kapha 
types were in the middle, while Kevala pitta, Pitta vāta, 
Vāta pitta, and Kevala vāta types had extremely high IL 
- 6 levels. The only difference is that the IL - 6 
values/ranges of Pitta kapha and Vāta kapha types are 
also in the normal range in terms of IL - 6, whereas the 
ESR ranges of the same Deha prakṛti types were in the 
normal to above normal ranges. However, it is evident 
that the Kapha dosha, which acts as either the 
Pradhana or Anubandha dosha in any type of Deha 
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prakṛti may suppress the elevation of IL – 6 levels in 
the serum of CKD patients and keep the levels within 
the normal range. But it was found that there were two 
CKD patients with Pitta kapha Deha prakṛti who had 
abnormally high levels of IL – 6 (246 pg/ml and 260 
pg/ml). Further consideration should be given to the 
possibility that these patients may be experiencing 
severely immunocompromised diseases other than 
chronic kidney disease (CKD). 

The types of Deha prakṛti in which Kapha dosha 
is not associated as either Pradhana or Anubandha 
dosha consist of the highest IL – 6 levels, especially in 
patients with Pitta - associated Deha prakṛti as Pitta 
dosha is closely related to inflammatory conditions. 

In addition, the Kruskal - Wallis test confirmed 
a statistically significant association between the types 
of Deha prakṛti and the levels of IL – 6 in CKD patients. 
The same results were observed here also, as discussed 
earlier in relation to the associations between ESR 
levels and types of Deha prakṛti. Significant 
associations were found between the IL - 6 levels of 
Vāta pradhāna and Pitta pradhāna prakṛti types, Vāta 
pradhāna and Kapha pradhāna types as well as Pitta 
pradhāna and Kapha pradhāna prakṛti types. 
Moreover, it was observed that Kapha pradhāna CKD 
patients had considerably lower IL – 6 levels than Vāta 
and Pitta pradhāna types whereas Pitta pradhāna 
types exhibited the highest. 

Pitta pradhāna prakṛti types had the highest 
median and mean IL – 6 levels among the three types 
of Deha prakṛti. Thus, confirming the previously 
discussed facts, it is understood that CKD inflammation 
is more severe among Pitta pradhāna prakṛti types 
than in the other two types. 

However, statistically significant associations 
could not be observed in CRP levels and the TNF – α 
levels with Deha prakṛti types indicating that those 
levels are not depending on the types of Deha prakṛti of 
CKD patients. 

When considering the distribution pattern of 
Deha prakṛti types according to elevated TNF – α in 
CKD patients, the majority (82.9%) of Vāta pradhāna 
and Pitta pradhāna prakṛti types had elevated TNF – α 
levels. Furthermore, 17.2% of Kapha pradhāna prakṛti 
types also had high levels of TNF – α. It was an 
opposing finding compared to the obtained results 
concerning ESR, CRP and IL – 6 regarding Kapha 
pradhāna prakṛti types. 

CONCLUSION 

In the light of observations and results, below 
conclusions have been made according to the findings 
of the selected population of CKD patients of the 
present study. The types of Deha prakṛti in CKD 
patients are significantly associated with the level of 
ESR and IL - 6 under a 5% significance level, indicating 
that the levels of ESR and IL - 6 inflammatory markers 

depend on the types of Deha prakṛti of CKD patients. 
This will lead the Āyurveda physicians to plan and 
develop specific treatment regimens including dietary 
and behavioral patterns targeting the above 
inflammatory markers and related Deha prakṛti types 
of the CKD patients. Furthermore, as among the three 
types of Deha prakṛti, CKD patients with Kapha 
pradhāna prakṛti are found to have the lowest ESR and 
serum IL – 6 levels, whereas Pitta pradhāna prakṛti 
types were found to have the highest ESR and serum IL 
– 6 levels, drug dosages can be determined easily. 
Moreover, since it can be concluded CKD patients with 
Pitta pradhāna deha prakṛti types are more associated 
with CKD inflammation compared to CKD patients with 
Vāta pradhāna and Kapha pradhāna deha prakṛti types, 
they can be advised and prescribed to follow 
wholesome dietary and behavioral patterns along with 
the drugs which are suitable and not to get the 
condition worse. 
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