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Abstract 

Chronic kidney disease of uncertain etiology (CKDu) in Sri Lanka has become a major health issue. It is characterized by 

lacking a causal association with risk factors such as diabetes, urinary tract infection and hypertension while the diagnosis 

is based on kidney dysfunction markers including creatinine in blood or urine, with derived indices such as eGFR. The 

study presumed that creatinine levels may show seasonal variation so that its dependability should need assessment. Data 

were collected from volunteers (n=17) selected from about one hundred patients of CKDu at Ayruveda therapeutic clinic 

of Kebithigollawa which is in the north central province, the most affected in the country. The selection criteria included 

the availability of investigation records spanning creatinine, protein, and albumin as well as Calcium levels in serum over 

last three years with concurrent occupation in paddy farming. Results showed fluctuations in serum creatinine levels with 

a seasonal trend. Individual comparison of creatinine levels indicated a general tendency of having peak values in the 

periods between February & April and again in July & August which coincide with Maha and Yala paddy cultivations 

respectively. Additionally, mean creatinine levels over the duration either increased (n=7) or decreased (n= 5) by 31 and 

24% respectively perhaps due to self-care differences. Other parameters did not show noticeable trends during the period. 

In summary, variations of serum creatinine levels may occur in CKDu-diagnosed people coinciding with the seasons of 

paddy cultivation. 
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1. Introduction 

Chronic kidney disease (CKD) is a condition that can be defined as the gradual loss of renal function over 

prolong period. CKD is a major public health issue in many parts of the world, where the incidence continues 

to rise. A serious health issue which could eventually led to end-stage renal disease (ESRD) and increased 

cardiovascular morbidity and mortality is chronic kidney disease. CKD affects 10-16 percent of adults around 

the world, according to the records of various countries, including the United States. The incidence of CKD 

within the Turkish population is 15.7 percent [1]. The high cost involved in the management of end stage 

renal failure has led to a substantial burden on global health-care resources. The management of CKD is even 

more difficult in developing countries due to lack of resources and restrictions in health care spending. Since 

1990 large and a growing number of people suffer from CKDu in Sri Lanka.  It mainly occurs in North 

central, North western, Eastern and Uva provinces of the country. According to the WHO, more than 20000 

deaths have been reported in past 20years, up to 2015[2]. WHO community-based screening study reported 

that both males and females are affected with a male majority. Majority of patients were from low-income 

agriculture community who had been involved in paddy farming practices for five years or longer in the 

country’s dry zone [3]. Sri Lankan CKDu patients show a male majority. The patients are most commonly 

from 30 to 60 years of age [4]. Since the outbreak of the disease, in Sri Lanka the cause of CKDu has been 

under investigation by researchers. Many hypotheses based on environmental causal factors have come up 

without however a finality as link to other possibilities such as genetic predisposition is apparent. Certainly, 

CKDu shows clustering based on family links and history [5]. Another hypothesis is contaminated drinking 

water from shallow dug wells. Dug-well water level depends on the recharge of water table by extensive 

irrigation canals and man=made reservoir system in the zone and it remains vulnerable for anthropogenic 

contamination [6, 7]. Most leading hypotheses for CKDu of Sri Lanka are agrochemicals such as fertilizer and 

pesticide amid farmers in endemic area tend to overuse agrochemicals with poor safety measures. This may 

have increase the CKDu risk [8.9]. According to the previous studies, there is a connection between pesticide 

exposure and CKDu risk [10]. Jayasumana et al. (2015) suggested glyphosate, a widely used herbicide 

agrochemical, forming complexes with metals could be responsible for CKDu in Sri Lanka. Hence, hard 

water in endemic area may form solid complexes of magnesium, calcium, and arsenic with glyphosate that are 

highly insoluble and poorly absorbed [11]. Studies says that higher urinary glyphosate and heavy metal 

excretion was shown in both, with CKDu and healthy controls in endemic areas [12]. In 2008, Bandara et al. 

reported higher concentration of Cd in the reservoir water used by CKDu affected families in endemic areas 

[13]. Imported agrochemicals and fertilizers in Sri Lanka can be contaminated by arsenic [14]. Chandrajith et 

al. (2011) suggested that the cytotoxic properties of fluoride is enhanced by hard water, where undeniably, 

fluoride levels in drinking water are above WHO safe levels CKDu endemic area [15,16]. The causative 

factors and etiology of this chronic kidney disease therefore is still considered uncertain or unknown and 

abbreviated as CKDu with recommendations of the National Research Programme for CKD of the Ministry of 

Health in Sri Lanka [17]. 
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2. Materials and Methods 

According to the World Health Organization, approximately 15% of the populations in Anuradhapura, 

Polonnaruwa districts, in the age group between 15-70 years are affected by CKDu. Although the majority of 

those affected are male paddy farmers and agricultural labourers, there are now a growing number of women 

and children being affected by CKDu. Hence data were collected from the patients attending Ayurveda clinic, 

Kabithigollawa. The collected data includes investigation reports (Serum creatinine (S. Cr), eGFR, HB, etc.), 

clinical and related social history. Hundreds of patients who had attended the above-mentioned clinic on the 

selected day were interviewed. Only seventeen patients were eligible for this study depending on the 

availability of investigation reports related to their disease history. From the above seventeen patients, twelve 

paddy farmers were selected for this study. 

 

3. Results  

 

Table 1. Serum Creatinine level variation over three-year duration  
 

Patient  Serum Creatinine (mg/dl) 

First recorded  Last recorded  Highest recorded  % change 

     
1 5.53  3.86  5.53  - 30.19 

2 4.4    7.25  7.43  + 44.20 

3 1.86  1.38  1.86  -  27.41 
4 1.2  1.1  1.42  + 15.49 

5 2.0  1.65  1.86  - 27.41 

6 2.77  2.7  3.24  + 14.50 

7 3.19  6.3  6.3  + 49.36 

8 1.1  1.24  1.9  + 42.10 

9 5.7  8.76  8.76  + 53.68 
10 1.7  3.19  3.87  + 87.64 

11 6.8  5.66  9.5  + 16.76 

12 4.2  2.97  4.55  + 29.28 
     

+ or -, increase or decrease compared to the first recorded, respectively. 
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Fig. 1.  Patient 07; Serum Creatinine level variation over years 

Patient 7 was diagnosed to have CKDu on 11th of April 2013 with a S. Cr level of 3.19 mg/dl. He stopped 

paddy farming due to the disease for some period & it led to a decrease in his S. Cr level to 3.04mg/dl on 23 rd 

of July 2015. He restarted paddy farming since “Maha” season of 2015. Following that, his blood levels of 

creatinine increased gradually to a maximum of 6.3mg/dl noted on 15th March 2016. 

 

Fig. 2. Patient 09; Serum creatinine level variation. 
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Patient 9 was diagnosed to have CKDu on 22nd of July 2013 with a S. Cr of 5.7mg/dl. He continued paddy 

farming in “Maha” season of the year. His S. Cr level gradually increased to a level of 8.76mg/dl, noted on 

31st of August 2015. 

 

Fig. 3. Patient 10; Serum creatinine level variation. 

Patient 10 was diagnosed to have CKDu on 2nd of October 2006 with a S. Cr level of 1.7mg/dl. Following the 

disease diagnosis, he stopped paddy farming for 6 years period. Since the harvesting season of “Yala”, 2012, 

he restarted paddy farming. There after he continued paddy farming in both “Yala” and “Maha” seasons until 

2014. His blood level of creatinine increased in this period, to 3.87mg/dl, noted on 27th September 2014. Then 

he stopped paddy farming completely, and it led to decrease his S. Cr level to a value of 3.19mg/dl, noted on 

25th April 2016.  

 

4. Discussion 

The study area of Kabithigollawa selected as the most appropriate area for this study, as more than 95% of its 

population are paddy farmers. According to the previous studies related to CKDu in this area, more than 15% 

of the paddy farmers were affected by CKDu. The farmers in this region are cultivating paddy in two seasons, 

called “Yala” and “Maha”. “Yala” is the period of end October to end March. “Maha” is the period of June to 

August. In both of these seasons, during the first two months, the preparation of paddy field and plantation of 

paddy is done. The harvesting is done in last month.  In those time period, the farmers do not have enough 

time and facilities to take their meals properly and to drink adequate water. As this area contains a very sunny 

weather during this period, loss of water from their bodies as sweat is very high. During the harvesting time, 

the temperature of this area rises to the peak, so the situation becomes crucial. 

Creatinine is a waste product, which is produced by muscle cells during their activity, and it is excreted via 

kidneys. When the kidneys are not properly functioning, as in CKDu patients, creatinine cannot be excreted 
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properly, and its blood level rises. The condition aggravates in farmers as their water intake is low and loss of 

water as sweat is very high due to the weather condition. It leads to very high S. Cr levels in their blood. 

Patient 7 and 9 have been identified as CKDu patients, but they are still continuing their career as paddy 

farmers. The figure 1 and 2 shows the S. Cr. Levels variation of patient 7 and 9, respectively. According to 

those charts, it can be pointed that, their S. Cr levels rise to peak during Yala and Maha seasons and lowers 

during the other periods over couples of years.When patient 10 is considered, after being identified as a 

CKDu patient, he stopped paddy cultivation, but after a short period of time due to the economic problems, he 

had to restart paddy cultivation.  As his S. Cr level lowers with stopping paddy cultivation & re-rises with re-

starting of cultivation, he was advised by the hospital clinic to stop paddy farming again. It leads to lower the 

level of his S. Cr again. This is showed in figure 3. 

According to the study, among the patients attending the clinic, 70% are continuing their agricultural works. 

During the three years period 55% fluctuations of serum creatinine levels (mean) were noticed including 31% 

increased and 24% decreased between on diagnosis and most recent value. Peak values of serum creatinine in 

between the above were individually considered for further analysis.  According to the analysis the highest 

levels of creatinine were reported in the period of February to April and July to August. Slow progression of 

the disease was also noticed with the patients who does not involved in agricultural activities after getting the 

disease. Other Biochemical parameter does not show any noticeable difference during three years period. The 

first peak of serum creatinine levels was reported in February to March period where the harvesting period of 

the “Maha” season. The second peak was reported in July to August seeing that the dry season of the year.  

 

5.  Conclusion 

According to the study, there is a possibility of changing the serum creatinine levels of the patients, according 

to their seasonal behavior. In addition to that, by several studies conducted globally, a number of 

environmental risk factors has been recognized as probable causes of CKD, namely exposure to heavy metals 

(arsenic, cadmium, lead, mercury, and chromium), agrochemicals, and nephrotoxic substances. Furthermore, 

non-steroidal anti-inflammatory drugs (NSAIDs), e.g. aspirin, and the infectious diseases like malaria, 

leptospirosis, Hantavirus, and leprosy also can lead to CKD [18]. It is needed to investigate and study more, to 

prove that population’s seasonal behavior act as a critical factor leading to CKD. The second peak was 

reported in July to August seeing that the dry season of the year. 

As seasonal variations of serum creatinine levels were noticed in the current study, further studies needed to 

be conducted, to identify the reasons for these variations. Proper self-management of the disease should be 

implemented to maintain the quality of life of CKDu patients.      
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