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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method were 
excluded from the study. Teeth were randomly 
distributed into two boxes thirty teeth in each box, 
labeled ‘A’ and ‘B’.  Each group was assigned an 
instrumentation technique. This was done by a draw 
performed by a colleague, who was not related to 

the study.  Group A: Prepared with rotary (ProTaper/ 
Dentsply) instruments. Group B: Prepared with 
manual instruments (Ni-Ti Files/ Dentsply).

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values with 
preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post operative readings of working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length in the two 
groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre operative and post operative root canal work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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ABSTRACT
 
Background: Hyperuricemia and hypouricemia have been implicated as a cause of high mortality in 
haemodialysis patients. Our study is designed to determine the frequency of abnormal Uric Acid levels in 
haemodialysis patients and to identify those at risk of increasing mortality.

Methods: 140 End Stage Renal Disease (ESRD) patients undergoing haemodialysiswere enrolled in a retro-
spective cross sectional study. Uric Acid levels done as routine sampling was noted and data analyzed using 
SPSS for windows, version 23. All data are presented as mean ±SD. A relationship was considered statistically 
significant at p-values less than 0.05. Patient’s age and comorbidities like Diabetes and Hypertension were 
noted. Patients with mean UA levels between 2.4-6 mg/dl were specified as normouricemic, above this 
range as hyperuricemic and below this range as hypouricemic.

Results: Out of 140 patients, 71(50.7%) were males and 69(49.3%)were females. Mean age of our patient 
population was 56.64 ± 12.207.  56 (40%) patients were hyperuricemic and 8 (5.7%) hypouricemic. 87 (62.1%) 
were diabetic,122 (87.1%) were hypertensive whereas 83 (59.3%) were both hypertensive and diabetic but 
no notable (p> 0.05) link was found to exist between hyperuricemia and these co-morbidities.

Conclusion: We report a very high frequency of abnormal Uric Acid levels in haemodialysis patients. Nearly 
half of our haemodialysis population is at high risk of all-cause mortality based on Uric Acid levels alone.
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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INTRODUCTION

Root canal treatment is the removal of microorgan-
isms and irritants from the root canal system, 
followed by root canal preparation and obturation. 
What is removed from the canals is more important 
then what is placed during obturation. Success of 
endodontic therapy depends on understanding 
the morphology of root canal system and maintain-
ing proper curvature and working length. 1, 2

Working length is the space in which chemo 
mechanical preparation of the root canal system is 
done.3It is the distance from the coronal reference 
point to the apical constriction. 

Root canal prognosis is affected by apical limit of 
instrumentation and obturation. Proper working 
length determination and its maintainence during 
root canal treatment is challenging for the opera-
tor.Challenges faced could be due to tooth 

position, indirect vision, limited mouth opening and 
varied root canal anatomy.4, 5

The working length should be limited to apical 
constriction not apical foramen which is 0.5-1 mm 
short of the major apical foramen. 6

The apical foramina are not identifiable on radio-
graph, therefore radiographic apex should be 
considered during treatment. When treatment is 
limited short of the radiographic apex higher 
success rate is observed. The most commonly 
accepted working length is 0.5-1 mm short of radio-
graphic apex. 7, 8

Improper working length could result in under-instru-
mentation or over-instrumentation of root canals.4, 5 
Under-instrumentation results in less elimination of 
irritants and microorganisms.Over instrumentation 
results in trauma to apical area and post operative 
pain.

There have been advancements in dental technol-
ogy and instruments, especially development of the 
NiTi (Nickel Titanium) alloy for endodontic instru-
ments.  Over the past years rotary NiTi instruments 
have revolutionised endodontic therapy. They 
produce a more rounded and tapered canal with 
less transportation and ledge formation.They have 
made root canal treatment simpler and less time 
consuming. 4, 9-11

There is limited information about working length 
maintainence by manual and rotray instrumenta-
tion technique Thus, the purpose of this study was to 
compare the accuracy of working length deter-
mined and maintainence by manual and rotary 
instrumentation  techniques.

METHODS

This In Vitro Quasi experimental study was carried 
over a period of six months. Total sample size was 
sixty extracted molar teeth. The inclusion criteria for 
the study were human mandibular molars, extract-
ed due to caries or periodontal reasons and mesio-
buccal canal of mandibular molars, with curvature 
between 20-40 degrees as measured by Schnei-
der’s method.15

Teeth with calcified canals, internal or external 
resorption and with less than 200curvature or 
severely curved canals with more than 400curva-
ture as measured by Schneider’s method were 
excluded from the study. Teeth were randomly 
distributed into two boxes thirty teeth in each box, 
labeled ‘A’ and ‘B’.  Each group was assigned an 
instrumentation technique. This was done by a draw 
performed by a colleague, who was not related to 

the study.  Group A: Prepared with rotary (ProTaper/ 
Dentsply) instruments. Group B: Prepared with 
manual instruments (Ni-Ti Files/ Dentsply).

Access cavities were prepared and occlusal surfac-
es reduced to solid flat reference points in both the 
groups. An ISO #15 Ni-Ti file was placed in the canal 
and radiograph was taken. Radiographs were 
taken with the help of standardized XCP (Henry 
Schein) in mesiodistal direction using paralleling 
technique. In group A instrumentation with rotary 
instruments was carried out according to manufac-
turer’s instructions. In group B instrumentation with 
manual technique was carried out with NiTi files 
using step back technique. Upon completion of 
root canal preparation in both the groups, post 
interventional radiograph with #30 NiTi master 
apical file was taken and working length deter-
mined.

Difference in working length (millimeters) was deter-
mined by comparing postoperative values with 
preoperative values.

Data was analyzed using Statistical Package for 
Social Sciences (SPSS) version 20.0. The difference in 
the pre and post operative readings of working 
length was compared using Paired samples t-test 
(within the group comparison). Independent 
samples t-test (between the groups comparison) 
was used to compare the working length in the two 
groups.  A p-value less than 0.05 were taken as 
statistically significant. Error graphs (Mean with 95% 
confidence intervals for mean) were also made for 
pre operative and post operative root canal work-
ing length. (Figure 1)

Figure 1: Mean Distribution (95% CI) of Pre and post 
working length by instrumentation Techniques

RESULTS

Working length in the group A prepared with Rotary 
(Protaper/ Denstply) instruments was better main-
tained as compared to the group B prepared with 
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Manual (Ni-Ti/ Denstply) instruments (Table 1). No 
significant difference was observed between the 
two groups before procedure for working length 
(p-value=0.576). The average difference of the 
working length in pre and post operation was found 
to be lower with Rotary (ProTaper) technique when 
compared with manual technique (p-value=0.007) 
(Table 2).

Table 1
Mean Distribution of Manual and Rotary (ProTaper) 
Instrumentation Techniques with 95 percent Confi-
dence Interval for the Difference

Table 2
Mean Difference (Pre – Post) Distribution of Manual 
and Rotary (Protaper) Instrumentation Techniques 
with 95 percent Confidence Interval for the Differ-
ence

DISCUSSION

The purpose of this study was to evaluate the accu-
racy of working length maintaining by manual NiTi 
files and ProTaper rotary system. Loss of working 
length can cause endodontic flare up due to areas 
left uninstrumented.4

Success of endodontic therapy depends on main-
taining the canal anatomy, working length and 
three-dimensional obturation with complete coro-
nal and apical seal. There have been studies on the 
apical limit of root canal preparation and obtura-
tion.The working length was taken 0.5-1 mm from 
radiographic apex, which corresponds to apical 
constriction.5, 12-15

Many studies have been carried out on the affects 
of different endodontic instruments on resin blocks 
or human teeth. Resin blocks can be softened by 
heat generated by instruments, 16 therefore we used 
extracted teeth in our study.

Working length can be determined by different 
methods like electronic apex locators, cone beam 
computed tomography and Periapical radio-
graphs. Periapical radiographs are the mostly com-
monly used method for diagnosis, treatment plan-

ning, working length determination, obturation and 
post operative evaluation.  In our study, like other 
studies also working length was assessed on Periapi-
cal radiographs.16- 18

Few studies 9,16,19- 22 have been carried out to com-
pare working length maintaining by manual or 
rotary instrumentation technique the results showed 
that working length was maintained better with 
rotary instruments as compared to manual instru-
ments, which coincides with our study too.

As compared to rotary instruments, good manual 
control and dexterity is required with manual instru-
ments. Rotary instruments are made of NiTi, the 
instrument design 23 and flexibility of these instru-
ments increases efficacy and decreases procedur-
al errors. 24- 30

In developing countries there is a trend towards 
saving and retaining teeth by doing endodontic 
therapy. This procedure has become quite 
common. There is also a rising trend in using Rotary 
endodontic instruments. ProTaper system is widely 
used therefore we carried out this study to assess 
the capabilities of this system in maintaining working 
length and our results prove that this system main-
tains working length better than manual Nickel 
Titanium instruments. This could be due to the 
design of the instrument, the sequence in which 
instruments are used and rotational speed. 4, 23

LIMITATION

The results cannot be generalized as they were 
performed by one operator.One operator 
performed the procedure therefore Inter examiner 
reliability cannot be measured. Bias: Personal bias 
might have been introduced, due to single person 
examination, although precautions were taken.

CONCLUSION

Rotary (ProTaper) instrumentation technique main-
tained working length better than manual instru-
mentation technique.ProTaper instrumentsmain-
tained canal anatomy, taper and working length 
without procedural errors on extracted teeth. 
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INTRODUCTION

Hyperuricemia is defined as Uric Acid (UA) more 
than 6.0mg/dL and is commonly seen in patients 
with kidney diseases. There has been a long-stand-
ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
es mortality or not. Multiple studies have favored 
that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
effect on preserving and even improving Glomeru-
lar Filtration Rate (GFR). [1] 

Hyperuricemia exerts its effect by stimulating affer-
ent vascular smooth muscle cell proliferation with 
resultant decrease in renal perfusion. [2] Since a 

major fraction of Uric Acid is excreted via kidney, it 
gets accumulated in patients with renal diseases. 
[3,4] However, in majority of these patients it remains 
asymptomatic. [5]

Recent studies have shown that asymptomatic 
hyperuricemia is not benign and has been implicat-
ed as a risk factor for cardiovascular diseases 
including Myocardial Infarction and stroke [6], as well 
as long term study in haemodialysis patients have 
shown decreased survival in hyperuricemic group. 
[7] Uric acid is also one of the nutritional marker in 
patients undergoing haemodialysis. Studies have 
demonstrated that a low uric acid increases mortal-
ity if other nutritional parameters like PO4, albumin 
and BMI are not well. 

Hence both hyperuricemia and hypouricemia may 
be a contributing factor for high mortality in haemo-
dialysis patients. Previous studies in peritoneal dialy-
sis patients [8], demonstrated high cardiovascular 
mortality in patients with increased Uric Acid. A 
study by Bae et al [9] showed increased all-cause 
mortality in patients with hypouricemia.   

We conducted this study in haemodialysis patients 
to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
increased all-cause mortality.   

METHODS

A cross sectionalretrospective study, after informed 
consent, was conducted on all end stage renal 
disease patients undergoing haemodialysis from 1st 
April 2017 to 15th January 2018 in Department of 
Nephrology, Liaquat National Hospital. Haemodial-
ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
monthly labs done routinely on hemodialysis 
patients.

Patients with mean Uric acid level between 2.4 to 
6mg/dL were defined as normouricemic,patients 
with uric acid level above 6.0 mg/dL were defined 
as hyperuricemic and patients with uric acid level 
below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
tension and Diabetes Mellitus were also recorded. 
Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 

Among our study population, 87 (62.1) were diabet-
ic, 122 (87.1%) were hypertensive and 83 (59.3%) 
were both diabetic and hypertensive. The import-
ant results are shown in Table 1. 

Table 1: Demographics of Study

Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
Diabetes Mellitus and hypertension. Statistically, no 
significant relationship (p values less than 0.05) was 
found to exist between hyperuricemia and these 
comorbidities as shown in Table 2. 

Table 2: Relationship Of Comorbid Conditions With 
High Ua Levels

 

DISCUSSION

We report a very high number of abnormal Uric 
Acid level in haemodialysis patients. About 1/2 of 
our dialysis population is at high risk of increased 
mortality (including both hypouricemic and hyper-
urecemic patients). 40% of the haemodialysis 
patients were hyperurecemic, an incidence almost 
alike the study reported by Petreski et al [7] in which 
28% of the patients were hyperuricemic. 

Several studies have shown a J shaped relationship 
between Uric Acid and mortality [3] in haemodialysis 
patients in which both high and low UA levels were 
associated with high cardiovascular risk and mortal-
ity in this patient population. A study by Chung W et 
al analyzed hyperuricemic patients with chronic 
kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
tion. [10] while another study failed to show high UA 
to be associated with increased cardiovascular 
mortality. [11]

Since lower UA levels may indicate poor nutritional 
status however other factors also need to be taken 
in account that can lower UA level but do not have 
an impact on mortality, as low UA level have been 
reported in diabetics [3] and use of phosphate bind-
ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  
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Number of Patients 140  
Males/ Female  71/69 
Age (mean ± SD; years) 56.64 + 12.207   
Uric acid (mean ± SD; mg/dL)  5.68 + 2.01   
Hyperuricemia, UA more than 6mg/ dL
(proportion; percentage)

56/140, 40%  

Normouricemia, UA between 2 mg/dl to 6
mg/dL
(proportion; percentage)

76/140, 54.3%  

Hypouricemia, UA less than 2 mg/Dl
(proportion; percentage)

8/140, 5.7%  

Diabetes Mellitus (proportion; percentage) 87/140, 62.1%  
 Hypertension (proportion; percentage) 122/140, 87.1% 

 

 
 

 

 

COMORBIDS
 

P value (by Chi
square test) 

Diabetes Mellitus and Hyperuricemia 0.388 
Hypertension and Hyperuricemia 0.247 
Diabetes Mellitus + Hypertension and 
Hyperuricemia 

0.553 
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ing debate whether increased Uric Acid causes 
progression of chronic kidney disease and influenc-
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that treating asymptomatic hyperuricemia in 
patients with initial stages of CKD have a beneficial 
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mortality in patients with hypouricemia.   
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to identify patients with low or high uric acid level 
and to identify those that are at a higher risk of 
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ysis charts were reviewed for Uric Acid level, mea-
sured on venous blood sample as part of the 
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patients.
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below 2.4 mg/ dL were defined as hypouricemic. 

In addition, patient’s age, comorbidities like Hyper-
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Statistical analysis was performed using SPSS for 
windows, version 20. All data are presented as 
mean ± SD. A relationship was considered statistical-
ly significant at p-values less than 0.05. 

Patients were included if their ages were between 
18 to 70 years and have been undergoing haemo-
dialysis for more than 3 months. Exclusion criteria 
included patients on peritoneal dialysis, patients 
with failed renal transplant and patients with infec-
tion or malignancy and on immunosuppressive 
agents. 

RESULTS

Total number of patients in the study were 140, out 
of which male were 71 (50.7%) and females were 69 
(49.3%). Mean age of the patient was 56.64 + 
12.207. Mean Uric Acid level was 5.68 + 2.01.  
Among males, mean uric acid level was 5.81 + 2.15 
and in females it was 5.56 + 1.87 (showing no signifi-
cant gender difference p= 0.457). Out of 140, 
56(40%) patients were hyperurecemic having Uric 
Acid level greater than 6.0 mg/dL, 76 (54.3%) were 

normouricemic having Uric Acid level between 2.4 
to 6.0 mg/dL and 8(5.7%) hypouricemic having uric 
acid level less than 2.5 mg/ dL. 
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Chi square test was conducted to compare the 
frequency of hyperuricemia with incidence of 
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kidney disease and concluded it to be an indepen-

dent risk factor for all cause mortality in this popula-
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to be associated with increased cardiovascular 
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ers [12], both of which are very common scenarios in 
haemodialysis patients. 

Our study failed to establish a correlation between 
Diabetes Mellitus, hypertension, hypouricemia and 
hyperuricemia as p value was more than 0.05. In 
both cases we did not took into account as to how 
many of our patients were taking phosphate bind-
ers and whether there were other parameters of 
nutritional deficiency in the hypouricemic group.  

Our study has limitations. Firstly, we did not obtain 
complete information about the medication history 
of the patients although we have tried to exclude 
those patients who were on uricosuric drugs and 
had lower UA levels consequently. Secondly, it was 
a cross sectional study with only one reading of UA 
level.

CONCLUSION

We conclude that our dialysis population are at 
high risk of mortality based on their UA levels alone. 
As both high and low UA level are quite prevalent in 
our population; further prospective and well 
controlled trails need to be conducted at larger 
scale to establish a relationship.  

REFERENCES

1. Jalal D, Chonchol M, Chen W, Targher G. Uric 

acid as a target of therapy in CKD. Am J Kidney Dis. 
2012;61(1):134-146.
2. Sanchez-Lozada LG, Tapia E, Rodriguez-Iturbe B, 
Johnson RJ, Herrera-Acosta J: Hemodynamics of 
hyperuricemia. SeminNephrol2005;25:19–24.
3. Johnson RJ, Nakagawa T, Jalal D, Sánchez-Loza-
da LG, Kang DH, Ritz E. Uric acid and chronic kidney 
disease: which is chasing which? Nephrol Dial Trans-
plant. 2013; 28: 2221-2228.
4. Ohno I. Relationship between hyperuricemia and 
chronic kidney disease. Nucleosides Nucleotides 
Nucleic Acids. 2011; 30: 1039-1044.
5. Becker MA. Asymptomatic hyperuricemia. In: 
Schumacher HR (ed). Up-to-date [database on the 
Internet]. Waltham (MA): Uptodate: 2016 [cited 23 
November 2016]. 
6. Bos, M., Koudstaal, P., Hofman, A., Witteman, J., 
and Breteler, M. Uric acid is a risk factor for myocar-
dial infarction and stroke. Stroke. 2006; 37: 
1503–1507.
7. Petreski, T., Bevc, S., Ekart, R. and Hojs, R. (2017). 
Hyperuricemia and long-term survival in patients 
with chronic kidney disease undergoing hemodialy-
sis. Clinical Nephrology, 88(S1), pp.69-72.
8. Feng S, Jiang L, Shi Y, et al. Uric acid levels and 
all-cause mortality in peritoneal dialysis patients. 
Kidney Blood Press Res 2013;37:181–9.
9. Bae E, Cho H-J, Shin N, et al. Lower serum uric 
acid level predicts mortality in dialysis patients. 
Malindretos. P, ed. Medicine. 2016;95(24):e3701. 
doi:10.1097/MD.
10. Chung W, Kim AJ, Ro H, Chang JH,etal.Hyperuri-
cemia is an independent risk factor for mortality 
only if chronic kidney disease is present. Am J 
Nephrol 2013:37 (5) 452-61. 
11. CulletonBF,Larson HG, Kandel NB, Levy D . Serum 
Uric acid and risk of cardiovascular disease and 
death; the Framingham Heart study Ann Intern Med 
199: 131: 7-12. 
12. Garg JP, Chasan-Taber S, Blair A, Plone M, 
Bommer J, Raggi P, Chertow GM. Effects of seve-
lamer and calcium-based phosphate binders on 
uric acid concentrations in patients undergoing 
hemodialysis: a randomized clinical trial. Arthritis 
Rheum. 2005; 52: 290-2.

FREQUENCY OF ABNORMAL URIC ACID LEVEL IN HAEMODIALYSISPATIENTS.


