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Abstract

Background

The introduction of routine reporting of estimated
glomerular filtration rate coupled with a new definition of
chronic kidney disease (CKD) has led to an
unprecedented focus on kidney disease in many patient
groups. In light of this, we performed an audit of patients
attending the rheumatology clinics to assess the
prevalence of CKD in this population.

Methods

Over a four week period, we reviewed the renal function of
all patients attending the rheumatology clinics and day
ward at our hospital (n=351). Renal function was
assessed using the 4-variable MDRD formula. We then
interviewed those patients with estimated glomerular
filtration rate (eGFR) of 59 ml/min or lower.

Results

We found a prevalence rate of 18% for stage 3 CKD or
lower in our audit population. Surprisingly, 60.3% of
patients in this category were not aware of any problems
with their kidneys (n=38).

Conclusions

The prevalence rate of 18% for stage 3 CKD or lower is
significantly higher than the five per cent reported within
the general population. As a result of this audit, we now
plan to ensure that these patients undergo measurement
of blood pressure, eGFR, and urinalysis on a six to twelve
monthly basis.

This will allow treatment to be directed towards any modifiable
risk factors that may be present and therefore prevent or
ameliorate further decline in renal function.

There are several risk factors for the development of CKD.3 The
most common aetiological factors in the development of CKD
are diabetes and hypertension. There is also a decline in GFR
as we get older. Therefore, with an ageing population we would
expect to see an increase in CKD in the coming years.

It is well documented that CKD is an important risk factor for the
development of cardiovascular disease.4,5,6 Many patients do
not progress to end stage renal failure before cardiovascular
disease manifests.7 Indeed 40% of deaths in chronic kidney
disease are due to cardiovascular complications.8 There are
also other manifestations of CKD such as anaemia, malnutrition
and renal bone disease.9,10

In 2002 the National Kidney Foundation published guidance on
the evaluation classification and stratification of Chronic Kidney
Disease.11 The classification of CKD is based on eGFR using
the 4-variable MDRD formula.12 Although the eGFR cut-offs are
arbitrary in terms of renal function, they do correlate to clinical
syndromes with cardiac risk increasing from stage three
onwards.13,14,15,16

There are several methods of measuring renal function, which
range from serum creatinine, or it’s reciprocal to more formal
measurements including radio-isotopes and radio-nuclides.17

However, several formulae based on serum creatinine and
patient demographic variables have become increasingly
used.18,12,19 Of these, formulae based on the Modification of Diet
in Renal Disease (MDRD) study have become very popular as
they are based on patients with established renal disease. They
have been shown to be more accurate at lower levels of renal
function than the Cockcroft-Gault formula which was based on
normal healthy adult males and as a result, have largely
replaced this formula.20,21,22 Although the MDRD-based formulae
have been validated in an ever-increasing number of patient
groups, including the elderly and renal transplant recipients,
23,24,25 there are some limitations. Their application is limited in
patients with normal or near-normal GFR defined as eGFR >
60 ml/min 26 and in certain ethnic subgroups.27,28 It should also
be stressed that these formulae are not valid in certain clinical
settings such as acute renal failure, pregnancy, severe
malnutrition, diseases of skeletal muscle, paraplegia or
quadriplegia in children or when renal function is changing
rapidly.17

Given the increased use of these formulae, as well as routine
reporting of eGFR, we felt that it was important to investigate
the prevalence of CKD within the patient population attending
our rheumatology clinics.

Introduction

The introduction of routine reporting of estimated glomerular
filtration rate (eGFR) and a new definition of chronic kidney
disease (CKD) has led to an unprecedented focus on kidney
disease in many patient groups. We performed an audit of
patients attending the rheumatology clinics to assess the
prevalence of CKD in this population.

Chronic kidney disease affects around 3-5% of the general
population and is increasing in prevalence.1,2 It is often a silent
disease with few or no symptoms or clinical signs. It is therefore
extremely important that high-risk individuals are monitored and
have their kidney function assessed.
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Methods

Over four consecutive weeks we screened all patients (n=351)
attending the rheumatology clinics at Gartnavel General
Hospital. Using the 4-variable MDRD formula, we identified all
those patients with an eGFR of 59 ml/min or lower. These
patients were then interviewed. The 4-variable MDRD formula
used to calculate eGFR is given below 12:

eGFR = 186.3* (SCr/88.4)-1.154* age-0.203* (0.742 if female)
*(1.21 if black)
(where SCr = serum creatinine in µmol/L and age is expressed in years)

The patients that fitted the criteria of having stage three (eGFR
30-59 ml/min), stage four (eGFR 15-29 ml/min) and stage five
CKD (eGFR <15 ml/min), were assessed in more detail. This
gave us the opportunity to assess their awareness of their
kidney impairment and to ask them about their past medical
history and relevant drug history. Further medical information
was obtained from the patients’ medical notes and
computerised medical records. As this was an audit, local
ethical committee permission was not sought. However, we did
explain fully the purpose of the audit and obtained written
consent from each patient.

Comparison and analysis of the data were performed using
Microsoft Excel for Windows 2003 (Microsoft Corp, Redmond,
WA). Results are expressed as median (with inter-quartile
ranges) unless otherwise stated

Results

Three hundred and fifty one patients attended our clinics during
the four week audit period. Sixty three (18%) of those patients
had an eGFR <60 ml/min and were therefore studied in more
detail. (See Figure 1). Of those sixty three patients with CKD
stage three or lower, 73% were female and the most prevalent
condition was rheumatoid arthritis (60.3%). The median age of
the patients was 72.0 years and the majority (93%, n=60) had
stage three CKD, with a small group (7%, n=3) having stage
four CKD. No patients had stage five CKD. Table I summarises
the main results from the audit. Seventeen (5%) of the total study
population of 351 had no serum creatinine recorded. 60 3% of
the patients with stage three CKD or lower were not actually
aware of any problems with their kidneys (n=38).

Figure 1: Details of How Patients Were Identified.

Table I: Overview of Audit Results
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In addition to quantifying the prevalence of CKD in this
population, we also assessed a number of other relevant
parameters, in terms of markers of renal function and risk
factors of cardiovascular disease, in patients with Stage three to
five CKD. The recent UK-wide consensus on CKD
recommended that for patients with eGFR of 59 ml/min and
lower, that anti-hypertensive treatment should be initiated when
BP is >140/90, and that the therapeutic target should be
<130/90.29 We found that in our group with eGFR <59 ml/min
23 patients (36.5%) had a BP >140/90 and that 14 of these were
on anti-hypertensives (60.9%). Thirty two (50.8%) of patients
had BP >130/80 and of these 17 were on anti-hypertensive
treatment (53.1%). When analysing the drug history it was
interesting to note that 39.7% of patients were on a statin. The
consensus currently suggests that treatment with a statin should
be considered in patients with stage three CKD if the 10-year
cardiovascular risk is greater than 20%. Using these criteria,
we identified that 35 of the 63 patients (55.6%) had a risk greater
than 20%. Only 13 of these 35 patients (37.1%) were on a statin.

It was also interesting, but not necessarily surprising, that 77.8%
were on drugs such as sulfasalazine, methotrexate, gold and
NSAIDs. Although rare, these drugs can be associated with
both acute and chronic renal injury. Specifically, NSAIDs are
associated with interstitial nephritis whereas gold therapy is
classically associated with nephrotic syndrome. In terms of
proteinuria, only 3.2% had significant proteinuria as defined as
greater than 500 mg/litre. However, it must be stressed that a
large proportion had no formal quantification of proteinuria
performed (66.6%). It is routine practice at the rheumatology
clinics to assess urinalysis on the first-ever visit and only send
urine for quantification if positive. Thus, it may be reasonable to
assume that only a small proportion of the patients had
significant proteinuria at the start of their clinic ‘career’. An
assessment of the current prevalence was beyond the scope
of the current audit but may be higher.

As discussed in the introduction, these patients have an
increased cardiovascular risk. We therefore calculated how
many cardiovascular risk factors they each had. The majority
(77%) had a least two risk factors. Although it is difficult to
quantify risk in this fashion, it does highlight the necessity of
primary and secondary prevention. Two important
cardiovascular and renal risk factors are hypertension and
hypercholesterolaemia. We found that 56% were known to have
hypertension and 44% had a total serum cholesterol >5
mmol/L.

Discussion

This audit demonstrates a high prevalence rate of stage three
CKD or lower in patients attending the rheumatology clinics.
The prevalence rate of 18% is far higher than the population
average of 5%.1,2 This is not entirely surprising when taking into
consideration the fact that the majority of our patients have a
chronic inflammatory disease and are much older then the
general population with a median age of 72.0 years. It has been
suggested from the NHANES III study that patients from the
general population in the 60-69 age group will have a
prevalence of stage three CKD of 7.1% whereas those patients
over 70 years old will have a prevalence of 24.6%.30 It is,
therefore, highly likely that age is the most important factor in
explaining the high prevalence of CKD rather than the
underlying rheumatological condition. Nonetheless, it does
highlight that rheumatology clinic patients, per se, represent a
high-risk population which requires regular monitoring, and
appropriate management in terms of their renal function and

cardiovascular risk. One recent study came to a similar
conclusion to our own and stated that between 50-60% of all
patients with rheumatoid arthritis will have a degree of kidney
disease.31

Another interesting and important point that arises from this
audit is that 38 (60.3%) of the patients with stage three CKD or
lower were not actually aware of any problems with their
kidneys. This, however, does not necessarily imply that the
underlying renal disease has been overlooked; it is merely an
expression of their perception which nonetheless is interesting.
Although some of these patients may not have been diagnosed
it is reassuring that 61.3% had undergone an ultrasound of
kidneys. This suggests that these patients had at least been
identified as having CKD even if the patients themselves were
not aware. It was not within the scope of this audit to ascertain
how many patients’ CKD status was already known by the GP.

Of the patients with stage three CKD or lower, the median age
was 72.0 years (66.0, 76.8). 73.5% of the patients were female
which seems reasonable given the fact that rheumatoid arthritis
is a disease that tends to affect females more often.

There is mounting evidence that even mild renal dysfunction is
a potent cardiovascular risk factor in the general population with
cardiovascular disease accounting for 40% of all deaths in
CKD.8,20 It is therefore very important that cardiovascular risk
factors in the early stages of CKD are identified and treated.4

This was assessed during the audit by recording the most
recent blood pressure, lipids and looking at the past medical
history. It has been shown elsewhere that patients with
rheumatoid arthritis have a higher cardiovascular disease32 and
one might speculate, that this increased cardiovascular burden
derives from previously non-diagnosed CKD. This was beyond
the scope of the current study but is an area that merits further
investigation.

The importance of identifying CKD is underlined by the fact that
aggressive targeting of cardiovascular risk factors with drugs
such as statins, angiotensin converting enzyme (ACE) inhibitors
and angiotensin 2 receptor antagonists has been shown to have
a beneficial effect. For example, atorvastatin 10mg daily has
been shown to reduce cardiovascular events by 40% in patients
with CKD over five years.8 ACE inhibitors and angiotensin 2
receptor antagonists have cardioprotective and renoproctive
properties,33 and have a potentially additional benefit when a
patient has proteinuria. This includes diabetic34,35 and non-
diabetic causes of proteinuria.36,37 The current audit identified a
significant proportion of patients who might benefit from either
increased treatment for their hypertension or
hypercholesterolaemia.

The evolution of routine eGFR reporting is making it possible to
easily identify these at risk patients and optimise their treatment,
thus decreasing morbidity and mortality.

Conclusion

The audit has highlighted the high prevalence (18%) of CKD in
rheumatology patients and the need for a high index of
suspicion by medical staff caring for these patients. It is likely
that a significant proportion of these patients had not been
previously identified as having CKD. It is essential that these
individuals are routinely assessed for kidney impairment using
eGFR and urinalysis, not only to diagnose, but to direct
treatment towards altering its progression and to target the
increased cardiovascular burden that these patients suffer.

SCOTTISH MEDICAL JOURNAL Volume 54 Issue 2 May 2009



12

References

1. Ahmad, A, Roderick, P, Ward, M, et al. Current chronic kidney disease
practice patterns in the UK: a national survey. QJM. 2006; 99: 245-
251.

2. Anandarajah, S, Tai, T, de Lusignan, S, et al. The validity of searching
routinely collected general practice computer data to identify patients
with chronic kidney disease (CKD): a manual review of 500 medical
records. Nephrol Dial.Transplant. 2005; 20: 2089-2096.

3. UK Guidelines for Identification, Management and Referral of Chronic
Kidney Disease in Adults: www.renal.org/CKDguide/CKD.html. 2006;

4. Covic ,A, Gusbeth-Tatomir, P, and Goldsmith, DJ. The epidemics of
cardiovascular disease in elderly patients with chronic kidney disease-
-two facets of the same problem. Int.Urol.Nephrol. 2006; 38: 371-379.

5. Roik, M, Starczewska, MH, Stawicki, S, et al. The prognostic value of
renal dysfunction in patients with chronic heart failure: 12-month
follow-up. Kardiol.Pol. 2006; 64: 704-711.

6. Frantzen, L and Hannedouche, T. [Renal failure as a cardiovascular
risk factor]. Rev.Prat. 31-12-2005; 55: 2249-2254.

7. Drey ,N, Roderick, P, Mullee, M, and Rogerson, M. A population-
based study of the incidence and outcomes of diagnosed chronic
kidney disease. Am.J.Kidney Dis. 2003; 42: 677-684.

8. Sever, PS, Dahlof, B, Poulter, NR, et al. Prevention of coronary and
stroke events with atorvastatin in hypertensive patients who have
average or lower-than-average cholesterol concentrations, in the
Anglo-Scandinavian Cardiac Outcomes Trial--Lipid Lowering Arm
(ASCOT-LLA): a multicentre randomised controlled trial. Drugs. 2004;
64 Suppl 2: 43-60.

9. Coresh, J, Astor, BC, Greene, T, et al. Prevalence of chronic kidney
disease and decreased kidney function in the adult US population:
Third National Health and Nutrition Examination Survey. Am.J.Kidney
Dis. 2003; 41: 1-12.

10. Kopple, JD, Greene, T, Chumlea, WC, et al. Relationship between
nutritional status and the glomerular filtration rate: results from the
MDRD study. Kidney Int. 2000; 57: 1688-1703.

11. K/DOQI clinical practice guidelines for chronic kidney disease:
evaluation, classification, and stratification. Am.J.Kidney Dis. 2002;
39: S1-266.

12. Levey, AS, Greene, T, Kusek, JW, et al. A simplified equation to predict
glomerular filtration rate from serum creatinine. J Am Soc Nephrol.
2000; 11: A0828-

13. Anavekar, NS, McMurray, J, Velazquez, EJ, et al. Relation between
renal dysfunction and cardiovascular outcomes after myocardial
infarction. N.Engl.J.Med. 23-9-2004; 351: 1285-1295.

14. Hallan, SI, Dahl, K, Oien, CM, et al. Screening strategies for chronic
kidney disease in the general population: follow-up of cross sectional
health survey. BMJ. 18-11-2006; 333: 1047-

15. O'Hare, AM, Bertenthal, D, Covinsky, KE, et al. Mortality risk
stratification in chronic kidney disease: one size for all ages?
J.Am.Soc.Nephrol. 2006; 17: 846-853.

16. Keith, DS, Nichols, GA, Gullion, CM, et al. Longitudinal follow-up and
outcomes among a population with chronic kidney disease in a large
managed care organization. Arch.Intern.Med. 22-3-2004; 164: 659-
663.

17. Traynor, J, Mactier, R, Geddes, CC, et al. How to measure renal
function in clinical practice. BMJ. 7-10-2006; 333: 733-737.

18. Levey, AS, Bosch, JP, Lewis, JB, et al. A more accurate method to
estimate glomerular filtration rate from serum creatinine: a new
prediction equation. Modification of Diet in Renal Disease Study
Group. Ann.Intern.Med. 16-3-1999; 130: 461-470.

19. Levey AS, Coresh, J, Greene, T, et al. Expressing the MDRD Study
Equation for Estimating GFR with IDMS Traceable (Gold Standard)
Serum Creatinine Values. J Am Soc Nephrol. 2005; 16: 69A-

20. Froissart, M, Rossert, J, Jacquot, C, et al. Predictive performance of
the modification of diet in renal disease and Cockcroft-Gault
equations for estimating renal function. J.Am.Soc.Nephrol. 2005; 16:
763-773.

21. Lamb, EJ, Webb, MC, Simpson, DE, et al. Estimation of glomerular
filtration rate in older patients with chronic renal insufficiency: is the
modification of diet in renal disease formula an improvement?
J.Am.Geriatr.Soc. 2003; 51: 1012-1017.

22. Pierrat, A, Gravier, E, Saunders, C, et al. Predicting GFR in children
and adults: a comparison of the Cockcroft-Gault, Schwartz, and
modification of diet in renal disease formulas. Kidney International.
2003; 64: 1425-1436.

23. Verhave, JC, Fesler, P, Ribstein, J, et al. Estimation of renal function in
subjects with normal serum creatinine levels: influence of age and
body mass index. American Journal of Kidney Diseases. 2005; 46:
233-241.

24. Poge, U, Gerhardt, T, Palmedo, H, et al. MDRD equations for
estimation of GFR in renal transplant recipients. American Journal of
Transplantation. 2005; 5: 1306-1311.

25. Pierrat, A, Gravier, E, Saunders, Cet al. Predicting GFR in children and
adults: a comparison of the Cockcroft-Gault, Schwartz, and
modification of diet in renal disease formulas.[see comment]. Kidney
International. 2003; 64: 1425-1436.

26. Stevens, LA, Coresh, J, Greene, T, et al. Assessing kidney function--
measured and estimated glomerular filtration rate. N.Engl.J.Med. 8-6-
2006; 354: 2473-2483.

27. Zuo, L, Ma, YC, Zhou, YH, et al. Application of GFR-estimating
equations in Chinese patients with chronic kidney disease.[see
comment]. American Journal of Kidney Diseases. 2005; 45: 463-472.

28. Mahajan, S, Mukhiya, GK, Singh, R, et al. Assessing glomerular
filtration rate in healthy Indian adults: a comparison of various
prediction equations. Journal of Nephrology. 2005; 18: 257-261.

29. Consensus statement on management of early CKD, February 2007
http://www.renal.org/CKDguide/consensus.html. 2007;

30. Coresh, J, Astor, BC, Greene, T, et al. Prevalence of chronic kidney
disease and decreased kidney function in the adult US population:
Third National Health and Nutrition Examination Survey. Am.J.Kidney
Dis. 2003; 41: 1-12.

31. Lewandowski, B, Klimiuk, PA, Kita, K, et al. [Kidneys in rheumatoid
arthritis]. Pol.Merkur Lekarski. 2004; 16: 73-77.

32. Solomon, DH, Goodson, NJ, Katz, JN, et al. Patterns of
cardiovascular risk in rheumatoid arthritis. Ann Rheum Dis. 1-12-
2006; 65: 1608-1612.

33. Casas, JP, Chua, W, Loukogeorgakis, S, et al. Effect of inhibitors of
the renin-angiotensin system and other antihypertensive drugs on
renal outcomes: systematic review and meta-analysis. Lancet. 10-12-
2005; 366: 2026-2033.

34. Brenner, BM, Cooper, ME, de Zeeuw, D, et al. Effects of Losartan on
Renal and Cardiovascular Outcomes in Patients with Type 2 Diabetes
and Nephropathy. N Engl J Med. 20-9-2001; 345: 861-869.

35. Lewis, EJ, Hunsicker, LG, Clarke, WR, et al. Renoprotective Effect of
the Angiotensin-Receptor Antagonist Irbesartan in Patients with
Nephropathy Due to Type 2 Diabetes. N Engl J Med. 20-9-2001; 345:
851-860.

36. Maschio, G, Alberti, D, Janin, G, et al. Effect of the angiotensin-
converting-enzyme inhibitor benazepril on the progression of chronic
renal insufficiency. The Angiotensin-Converting-Enzyme Inhibition in
Progressive Renal Insufficiency Study Group. N Engl J Med. 11-4-
1996; 334: 939-945.

37. Randomised placebo-controlled trial of effect of ramipril on decline in
glomerular filtration rate and risk of terminal renal failure in proteinuric,
non-diabetic nephropathy. The GISEN Group (Gruppo Italiano di Studi
Epidemiologici in Nefrologia). Lancet. 28-6-1997; 349: 1857-1863.


