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   Abstract : 

The aim of this study was identify the effect of (coxibs) on renal function in 

comparison to the traditional (NSAIDs) to provide more insight on this issue. 

Particular emphasis has been paid to the possible acute renal toxicities such as acute 

decline in renal function, hyperkalaemia, hypertension and sodium and water 

retension, the study was conducted during the period from (February –August) 2018 , 

Rheumatological out-patient clinic in Ibn-Sina Teaching Hospital in Mosul. patients 

and methods : Eighty patients with different rheumatological disorders who have no 

history of pre-existing renal disease. They were divided into 2 groups: Group A (40 

patients): Treated with diclofenac sodium and Group  B (40 patients): Who were 

treated with  celeecoxib. Twenty healthy subjects, group C were taken as a control 

group. They have all undergone clinical examination including measurement of their 

body weights and blood pressure at the start of the study and repeated a month later. 

Certain Biochemical markers including urea, creatinine, serum sodium and potassium 

have been measured at the start and repeated a month  later following the 

commencement of treatment. Results: Patients in group B had decrease in renal 

function manifested as arise in blood urea, (P <0.001), and both group had increase in 

serum creatinine group A (P<0.05) group B (P<0.001), and decline in creatinine 

clearance group A (P <0.001), group B (P <0.001), compared with the control group. 

There was also significant sodium and potassium retention in both groups. Group A 

(sodium P<0.05 potassium P <0.001), group B (sodium P<0.001 potassium P <0.001). 

Conclusion:  The effects celecoxib ( COX-2 inhibitors) on renal function are similar 

to those observed with diclofenac (non-selective NSAID’s) and, consequently, 

standard precautions to avoid renal toxicity with the use of non-selective NSAID’s 

apply to coxibs.  

Keywords : Celecoxib ( COX-2 inhibitors) ;  Renal Function ; Diclofenac Sodium  ; 

Rheumatological disorders. 

Introduction : 

Non-steroidal anti inflammatory drugs (NSAIDs) represent one of the most 

commonly used classes of drugs in the world
 (1)

. They are anti inflammatory, 

analgesic and antipyretic agents used to reduce pain, decrease swelling and improve 

function in people with many different forms of arthritis
(2)

.These drugs act by 

inhibition of cyclooxygenase-1 and cyclo oxygenase-2 (COX-2), preventing the 

formation of prostaglandins. 
(3),(4)

 The major adverse effects of these drugs are gastro-

intestinal, consisting primarily of gastric erosions and ulceration 
(5)

. Nephrotoxicity is 



Al-Kufa University Journal for Biology / VOL.10 / NO.2 / Year: 2018                                     

                       Print ISSN: 2073-8854                Online ISSN: 2311-6544  
 

 

16 

 

 

less common, but it’s too potentially devastating. The decline in renal function is 

specially pronounced in the elderly and in patients with pre-existing renal disease. 
(6)

 

 Selective cyclooxygenase-2 (COX-2) inhibitors which include celecoxib, , 

and valdecoxibe offer the analgesic and suppression of inflammation provided by 

traditional NSAIDs . The introduction of these drugs (COX-2 inhibitiors) has 

produced an impressive reduction in gastric problems 
(7)

, creating optimism that renal 

function might be similarly spared. This assumption was based on the basic idea that 

these selective agents spare COX-1 isoenzyme which is constitutive maintaining 

normal cell function within the mucosa of many organs, in contrast to COX-2 which 

is inhibited by these agents, is undetectable in most tissues. It is an inducible enzyme 

and becomes abundant in activated macrophages and other cells at the site of 

inflammation. 
(8)

    Based on these hypothesis, selective COX-2 inhibitors (coxibs) 

would primarily target inflammation with minimal disturbance of   homeostatic, 

COX-1 function. 

            Unfortunately, COX-2 has recently been shown to be constitutively  expressed 

in many  organs including the  kidney, where  its presence may reflect important 

homeostatic  function 
(9)

. Inhibitors of COX-2 thus  might compromise renal function, 

raising the question of whether selective  COX-2 inhibitors offer any improvement in 

renal safety over non-selective COX inhibitors  and  might similarly adversely affect 

renal function. 

            A few studies have already been conducted on the renal effect of COX-2 

inhibitors providing at least preliminary insight on to this potential problem .
 
 

 Patients and methods :  

          Eighty patients were studied, all with different rheumatological disorders, they 

were predominantly female with  73% and male 27%, their age range between (40-80) 

years with a mean age of (58.5+ 7.49 SD). Those patients were collected among 

attendants to the rheumatological outpatient clinic of Ibn-Sina Teaching Hospital in 

Mosul from February to August 2018.  Twenty healthy sex and age matched subjects 

were taken as a control group. 

          Exclusion criteria were renal disease, hepatic disease, diabetes mellitus, 

cardiovascular disease, hypertension, patients taking immunosuppressant drugs, 

concomitant use of drugs which can affect kidney function and peptic ulcer. 

            Patients were not treated with any drug for their rheumatological disorder for 

at least 4 weeks before the start of the study. Initial evaluation of all participitants 

include detailed history, complete clinical examination including blood pressure 

measurement, body weight and presence or absence of peripheral oedema. 

            Blood sample was taken from the patients and the control group for measuring 

the blood urea, serum creatinine, serum sodium, and serum potassium. Following the 

initial evaluation, patients were randomly divided into 2 groups (A and B). The 

number of patients in both groups with their age and sex distribution were well 

matched. Group C included (20) healthy subjects who were taken as a control with 

their age and sex matched with group A and B, Group A were given diclofenac 

sodium (25 mg T.I.D) a non-selective NSAIDs. Group B were given celecoxib 200 

mg B.I.D. as a selective COX-2 inhibitor. 

            The clinical examination was repeated on day 8.  Each patient was examined 

by the same doctor who was unaware of the type of medication  taken by the patients. 

Blood sample was taken on day 28 of the study from each patient and control subject 
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and sent to the lab, requesting the same biochemical tests which were measured at the 

start of the study. 

Statistical analysis : 

    The entire variables were presented for as number and frequency, mean +SD is 

calculated every quantitative variable. Chi-square test used for comparison between 

all variable (control and study groups). t- test used to calculate mean difference 

between study and control before and after giving the drug. 
(10)

   

 

 

Results : 

   The results of the clinical and biochemical variables which were studied in the two 

groups, before the start of the treatment and one month after, were as follows: 

1. Body weight : ( Table 1,2,3) ,  increase in body weight was only noted  in 

group A,  however, this increase reach a statistical significance when  

compared with the control group . 

2.  Blood pressure: No significant increase in blood pressure was noted in both 

groups. 

3.  Peripheral oedema: No clinically detectable edema was noted in both groups. 

4.  Blood urea:   There was no significant rise of blood urea in group (A). A very 

highly significant rise was noted in group (B), however, this rise did not 

reach a statistical significance when compared with the control group.  

5.  Serum creatinine:  A very highly significant rise was found in both groups A 

and B (Table 1 & 2), the rise of serum creatinine in the treated groups (A and 

B) achieved statistically significant  difference when compared  with the 

control group (Table - 4). 

6. Serum sodium: A very highly significant increase was noted in both group A 

and group B (Table 1&2). The statistical  difference between  group A and 

the control group was  significant ,  while in the group B  it  did not reach 

statistically  significant  difference, comparism between group A and group B 

there is no any difference  (Table - 4)  

7.   Serum potassium: A very highly significant increase was noted in the treated 

groups after taking the drugs (Table 1& 2), but this increase was not 

statistically significant when compared with the control group (Table 4). 

Table (1) show the results in group A before and one month after treatment 

Parameters  Before taking the drug One month  later P-value  

Body  weight  72.45+ 13.22 kg 72.60± 13.17kg P<0.05  * 

Mean arterial  

blood pressure  

91.16+11.87 

mm/Hg 

92.04±11.07 

mm/Hg 

P>0.05 
  -

 

 

Peripheral  oedema  No % No % P>0.05 
  -

 

 0 35 87.5 35 87.5 

1 5 12.5 5 12.5 

Blood urea  4.77+0.85 m mol/L 4.86+0.82 m mol/L P>0.05 
  -

 

 Serum creatinine  100.25+23.05 

μ mol/L 

106.875+22.14 

μ mol/L 

P<0.05  * 

Serum sodium  136.10+3.45 m mol/L 136.62+3.42 m mol/L P>0.05 
  -

 

 Serum potassium  4.28+0.482 m mol/L 4.33+0.493 m mol/L P<0.05  * 

      In  peripheral  oedema ;  0= (-ve) for oedema ; 1=  (+ve ) for oedema 

   *   S = significant < 0.05 ;  NS = not significant > 0.05. 
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Table (2) show the results in group B patients before and one month after treatment  

Parameters  Before taking the drug One month later   P-value 

Body  weight  78.02+ 6.60 kg 78.10± 6.61kg P>0.05 
  -

 

Mean arterial  

blood pressure  

92.91+8.10 

mm/Hg 

93.58±7.74 

mm/Hg 

P>0.05 
  -

 

 

Peripheral  oedema  No % No % P>0.05 
  -

 

 0 33 82.5 34 85.0 

1 7 17.5 6 15 

Blood urea  4.77+1.03 

M mol/L 

4.98+1.033 

m mol/L 

P< 0.05 * 

 Serum creatinine  100.82+20.96 

Μ mol/L 

110.02+22.98 

μ mol/L 

P< 0.05 * 

Serum sodium  137.28+3.22 

M mol/L 

137.98+3.27 

m mol/L 

P< 0.05 * 

 Serum potassium  4.33+0.533 

M mol/L 

4.39+0.521 

m mol/L 

P< 0.05 * 

 

Table (3) show the mean value of the clinical & Biochemical variables studied in 

control group   

       

Table (4) show the  results of comparison between the control and both treated  

groups, then between both group A and B  

Parameters   group A  X Control   group B X Control  group A  x group B 

Body  weight  72.60+13.17X77.300+8.67 

* 

78.10+6.61 X 77.300+8.67 
-
 

P= 0.021  * 
x
 

Blood pressure  92.04+11.07 X94.00+10.95 
-
 

93.58+7.74 X94.00+10.95  
-
 

P=0.473 
 -
 

Peripheral  oedema P=0.778 
-
 P=0.594 

-
 P=0.747  

-
 

Blood urea  4.86+0.82 X6.89+0.650 
-
 4.98+1.033X4.89+0.650 

-
 P=0.568 

-
 

 Serum creatinine  106.875+22.14X96.10+2.65 

* 

110.02+22.98X96.10+2.65 

* 

P=0.534 
-
 

Serum sodium  136.62+3.42X139.75+4.24 

* 

137.98+3.27X139.75+4.24 
-
 

P=0.73  
-
 

 Serum potassium  4.33+0.493X4.15+0.491 
-
 4.39+0.521X4.15+0.491 

-
 P=0.995 

-
 

(*x )  :  Only there is significant change in body weight in those patient with group A 

in comparism with group B  

Discussion : 

Parameters  Mean  value + SD 

Body  weight  77.300± 8.67 kg 

Blood pressure  94.00±10.95 mm/Hg 

Peripheral  oedema No % 

 18 90 

 2 10 

Blood urea  4.98+0.650 m mol/L 

 Serum creatinine  96.10+2.65  μ mol/L 

Serum sodium  139.75+4.24 m mol/L 

 Serum potassium  4.215+0.491 m mol/L 
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         The renal  toxicity of  traditional NSAIDs , which  include acute decline  in 

renal function , fluid and  electrolyte  disorders , oedema,  has been studied  

extensively  and well known to all  physicians 
(11)  

 . On the other hand, many 

physicians believe that the selective COX-2 inhibitors, the relatively newly introduced 

drugs are devoid of renal toxic effects. 

        This study showed that coxibs can cause acute decline in renal function as 

manifested by the small but very highly significant rise in blood urea, serum 

creatinine. These change were  also noted in the group of patients treated with 

diclofenac (traditional  NSAIDs), this is  due to the inhibition of prostaglandins  

synthesis  that are important in maintaining renal blood flow and  glomerular filtration 

rate  by both  group of drugs, although this decline was slight among the  healthy  

people included in this study , it can  be  particularly important in people who depend 

on the  counterbalancing vasodilating properties of  prostaglandins to support  renal 

blood flow and  glomerular  filtration , such  as congestive  cardiac failure, cirrhosis , 

underlying renal disease 
(12) ,(13) 

   

         The study has also  shown a very highly significant  rise in serum sodium in 

both groups at treatment and the rise was even higher among patients treated with 

coxibs. A number of factors may  contribute including decrease renal blood flow and  

increase sodium chloride  resroption in the loop of Henele 
(14) (15) (16)

   despite the  lack 

of significant  rise in blood pressure  among our previously  normotensive  patients, 

this sodium retension   can be  clinically relevant in patients with heart failure , renal  

failure and hypertensive  patients which  are at risk of exacerbation of their previously 

controlled blood pressure. 

          A small but very highly significant rise in serum potassium are explained by the 

reduction in the synthesis of rennin and aldosteron by both group of drugs 
(17) (18) (19) .

 

Although the rise  in  potassium was not sever in this study , it can very well be so and 

might even be life- threatening when these drugs are taken by patients with 

underlying renal insufficiency, diabetes mellitus , or in combination  with potassium 

retaining drugs such as angiotensin converting  enzyme inhibitors 
(20)(22)

 . 

            This study  offers evidence that coxibs even for  a short  period can  adversely 

affect renal  function, and this added more support that  COX-2 isoenzyme is 

important  in renal hemodynamic and  play a role in salt and water balance and  that 

inhibition of COX-2 can compromise renal function in away similar to COX-1 

inhibition by the  traditional NSAIDs . The likely explanation of this similarity in the 

side effect in both group of drugs in that both COX-1 and COX-2 isoform are 

membrane –associated and are 65% identical in amino acid sequence.  More  

significant, they are almost identical at their catalytic site, resemblance that  allow 

them  to carry similar enzymatic  function
(21)

. 

            Such conservation of structure allows both of the COX- isofrom to synthesize 

the same group of prostaglandins. Of the various prostaglandins (PGI2) produced 

most  abundantly  in the  renal  cortex and ( PGE2) ( synthesized  in the 

juxtamedullary glomeruli , medullary interstitial  cells) are  physiologically  

predominant .Both   prostaglandins (PGI2 and PGE2 ) increase renal perfusion and 

sodium and water excretion.  

Conclusion : 

  celecoxib,  a selective COX-2 inhibitors appears to be similar to diclofenac sodium 

(traditional NSAIDs) in term of their effect on renal function. The standard renal 

precaution that apply to the use of non-selective NSAIDs to avoid renal toxicity, also 

apply to coxibs. They  should be used carefully in patient with congestive heart 
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failure, hypertension  particularly in patients taking angiotensin converting enzyme 

inhibitors  and or  potassium  sparing diuretics or taking salt substitutes , and  in 

patients with diabetes and  renal insufficiency, who are volume depleted or have 

cirrhosis such patients should have base line  renal function performed prior to 

initiation of therapy , should given a lower doses and most have their renal function 

monitored closely throughout their treatment .   

Recommendation : 

       We recommend to study how long do these acute effects persist after with drawl of 

the drug .  

References : 

 

1. Braum C, Kennedy DL, Forbes MB, Utilization of non-steroidal anti-

inflammatory drugs Arthritis Rheum 1985; 28:686-692. 

2.  Phillips AC, Polisson R P. Simon LS, NSAIDs and the elderly: toxicity and 

the economic implications. Drugs Aging 1997; 10:119-130. 

3.  Brooks PM, Day RO, Non-steroidal anti inflammatory drugs: difference and 

similarities, N Engl J med 1991; 324:1716-1725. 

4.  Furst DE, Are there differences among non-steroidal anti inflammatory drugs. 

Arthritis Rheum 1997; 40:1940-1943. 

5.  Wolfe MM , Lichtenstin DR , Singh G. Castro intestinal  toxicity of the non-

steroidal anti inflammatory drugs N Engl MED 1999;340:1888-1899. 

6.  Whelton A, Schulman G, Wallemark  C, Drower EJ, Isakson PC ,  Veburg 

KM , Geis  SG , Effects  of Celecoxib and naproxene  on renal function in the  

eledery. Arch intern Med .2000; 60: 1465-1470. 

7.  Swan  SK , Rndy DW , Lasseter KC , et al. Effects of cyclo oxgenasc-2 

inhibition on Renal function in eldery persons receiving  a low –salt diet . Ann 

int Med .2000; 133:1-9 [Medline]. 

8. Rosset J et al. Renal effects of selective cyclooxygenase-2 inhibition in 

normotensive salt-depleted subjects. Clin Pharmacol Ther. 1999. 66: 76.                           

9.  Harris RC. Cyclo oxygenasc -2 in the kidney. J AM SOC Nephrol 

.2000;11:2387-2394 [ free full text ] 

10. James L. Bruning, B.L. Kintz, Scott Fore Smand and company illinois. 

Computational Hand book of statistics second edition, 1997;10-16. 

11.  Whelton A. Nephotoxicity of non- steroidal anti-inflammatory drugs: 

physiologic foundations and clinical implications Am J med 1999; 106. 

12. Barker DC , Anderson S, Baird B , Compbell  WB, Effects of  ibnprofen    , 

naproxene , and sulindac on  prostaglandins in men . kidny  Int 1985;27:66-73. 

13.  Toto RD, Anderson SA  , Brown–Cant wright D, Kokko JP, Brater  DC , 

effects of  acute and  chronic  dosing of  NSAIDs in  patients with  renal 

insfficincy . Kidney Int 1986; 30:760-768. 

14.  Fulgraff, G., and Meiforth, A.. Effects of  prostaglandin  E2 on  excreation 

and  reabsorption of sodium and fluid in rat kidney ( micropuncture studies )  

plfugers  Arch.  1977, 330;243. 

15.  Ganguli, M., Tobian, L., Azar, S., et al. Evidence that protasglandin synthesis 

inhibitors increase the concentration of sodium    and chloride in rat renal 

medulla. Circ. Res. 1977, 40:135. 



Al-Kufa University Journal for Biology / VOL.10 / NO.2 / Year: 2018                                     

                       Print ISSN: 2073-8854                Online ISSN: 2311-6544  
 

 

16 

 

 

16. Shimizu, K. Kurosowa, T., Maeda, T., et al. Free water excretion and washout 

of renal medullary urea by prostaglandin E JPM. Heart J.1969, 10: 473. 

17. Finding J.W, Beck Strom, D., And Rawsthrone, L. Indomethacin-induced 

hyperkalaemia in three patients with gouty arthritis. J.A.M.A. , 1980. 

244:1127. 

18. Goldzer R.C., Coodley, E.L., Rosner, M.J. et al. hyperkalaemia associated 

with Indomethacin Arch. intern Med.1980.141:802 . 

19. Tan, S.Y., Franco, R., Stockard, H., Indomethacin Induced prostaglandin 

inhibition with hyperkalaemia .A reversible cause of hyproeninemic 

hypoasldosteronism. Ann. Intern. Med. 1979.90:783. 

20.        Pratt. J.H. Role of Angiotension II in potassium mediated stimulation of 

aldosterom secrction in the dog. J. Clin. Invest. .1982.70:667. 

21.Smith WL, Garavito MR , Dewitt DL. Prostaglandin endoperoxide H syntheses 

(  cyclooxygenase-1 and -2)  J. Biological chemistry . 1996;271: 33157-33160. 

22. Tektook , N.K.(2005).Bacteriological and Serological study in Diabetic 

patients with urinary tract infections and diabetic retinopathy,Al-Mustansiriyah 

University - College of Science. 

  

 

 


