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The purpose of preparing a treatise on conservative therapy for acute renal failure (ARF), 
chronic kidney disease (CKD), including end stage renal disease (ESRD) is to assert that 
renal failure is not a prodrome of dialysis. This means that dialysis  therapy is not an 
ultimatum for acute or chronic renal failure. Most commonly ARF, CKD or ESRD is 
associated with angiotensin converting enzyme inhibitor (ACEI) or angiotensin receptor 
blocker (ARB) therapy. Uncontrolled diabetes associated with osmotic diuresis and 
concomitantly  volume depletion and low blood pressure make diabetes patients very 
vulnerable to hemodynamic effect of the ACEI/ARB therapy. This they develop either 
ARF when the hemodynamic effect is severe or CKD with progression to ESRD when 
the hemodynamic compromise is persistent but less severe. In either situation, 
discontinuation of ACEI/ARB drug is the first step to be taken which will be followed by 
sodium bicarbonate infusion to replete volume and to make correction of metabolic 
acidosis and hyperkalemia. Glucose control with insulin is an integral part of diabetes 
therapy presented with ARF, CKD or ESRD. In all patients’ blood pressure control with 
antihypertensive drugs; such as beta blocker, calcium channel blocker or a combination 
of both is safe and effective. In some cases low dose of chlorthalidone adds on to control 
of blood pressure. Exclusion of ACEI/ARB is essential to prevent progression of ARF to 
CKD or CKD to ESRD. Thus, it is needless to underscore the importance of bicarbonate 
infusion when renal failure is acute and oral bicarbonate therapy when renal failure is 
chronic. Other adjuvant therapies stated in the article are additive. Dialysis should be 
considered as an accident and not a routine therapeutic approach for renal failure, 
whether acute or chronic. 
 
INTRODUCTION 
The concept of  kidney failure not a prodrome of dialysis has emerged as a result of 
excessive number of prescription of dialysis treatment in acute renal failure (ARF), and 
more so in chronic kidney disease (CKD) or end stage renal disease (ESRD). ARF is a 
traditional clinical term, to denote acute deterioration of kidney function in individuals 
with normal kidney function or on the top of existing CKD. Recently, the term acute 
kidney injury (AKI) is introduced to substitute for ARF. The term AKI is an anatomical 
term to ascribe injury of the kidneys which is not evident clinically. Therefore change of 
terminology from ARF to AKI adds nothing to the diagnosis or therapy for acute renal 
failure. 
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Most commonly ARF is defined by increase of 0.5mg/dL of serum creatinine from the 
baseline level. When a baseline level is not available increase of serum creatinine of 
mg/dL in a period of 24 hours from hospital admission can be considered as ARF
ARF is a disease  of hospitalized patients and often reversible, the economic impact of 
the treating ARF is minuscule of treatment of CKD. The economic impact of treating 
CKD is high and its prevalence and high treatment costs indicate a need for safe, 
effective and easily available therapy [1] 

It is a common practice to treat ARF with acute hemodialysis but no data is available to 
indicate how many of these patients recover renal function to ba

or how many of them progress to ESRD requiring maintenance 

States Renal Data System suggests that many with ARF
of ESRD. The enormous number of ESRD treated with dialysis is shown in Figure 1.

Figure 1-  
End Stage Renal Disease in the United States

In year 2011, 119,000 new patients started  maintenance hemodialysis . In the same year 
619,000 patients were receiving maintenance hemodialysis treatment, nearly eleven times 
more patients being treated for ESRD in 2011 than in 1980. 

In the USA as of year 2011 the annual cost per patient was for hemodialysis US  $ 
for peritoneal dialysis US $ 71,630 and for renal transplant 

for ESRD patients care was US  $49.3 billion in 2011. 
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Most commonly ARF is defined by increase of 0.5mg/dL of serum creatinine from the 
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was for hemodialysis US  $ 
71,630 and for renal transplant US $32,922. The total 
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Infection remains a major cause of hospitalization among hemodialysis patients with 
ESRD as shown in Figure 2. Although the overall mortality in ESRD patients has 
decreased slightly, morbidity remains high. Questions : Is it not a time to consider ways 
to prevent ESRD and develop strategies to treat earlier stages of CKD to prevent 
progression into ESRD. 
 

Figure 2 
 

Change of rates of hospitalization due to infection 
 

 
 

The purpose of this communication 
 
This communication intends to present therapeutic approaches for ARF and CKD 
including ESRD. These approaches are cost effective , salutary and associated with  few 
or no hospitalization. 
 
The content will be divided into two separate sections  
A. Acute Renal Failure  
B. CKD and ESRD. 
 
SECTION A- Acute Renal Failure 
Because of aging population, elderly (> 65 more commonly older than 75 years) are most 
commonly admitted to the hospital with ARF. An unspecified number of the patients, 
who are hospitalized for ARF, have low baseline renal function due to untreated or 
inadequately treated diabetes mellitus (DM), undetected or uncontrolled hypertension and 
more often due to therapy for diabetes, hypertension, congestive heart failure (CHF) or 
other disorders. Notably, the common causes of ARF for which patients are admitted into 
a hospital include contrast-induced acute tubular necrosis., hypernatremic dehydration 
and treatment with angiotensin converting enzyme inhibitor (ACEI) and angiotensin 

-4.6 %                   -1.8%                         43%
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receptor blockers (ARB). Hospital admission for patients treated with ACEI or ARB 
drugs or a combination of both is more common  and increasing than other conditions. 
Ironically, this  is underreported because of conflict with pharmaceutical companies and 
fear of litigation. These patients are admitted  mainly because of very low blood pressure 
(BP) and ARF.These patients are often depleted of fluid volume from concomitant 
diuretic therapy [2] or from osmotic diuresis as in uncontrolled diabetes.[3]Very low BP 
caused by ACEI/ARB drugs is additive to volume depletion and results in decreased 
renal perfusion. [4] 
Strong evidence for the latter include low urinary sodium and high urinary potassium and 
increase of urinary sodium and decrease of  urinary potassium with volume repletion in 
the form of normal saline solution (0.9%) or sodium bicarbonate infusion and is 
accompanied by rapid recovery of renal function. These are exemplified in Table 1 and 
Figure 3 

Table1 
Data on Urinary Electrolytes Before and After isotonic saline  (0.9 %) Infusion for  24 

hours in Patients treated with  an ACEI and a Diuretic. 
Number  Sodium  

(mmol/L) 
Chloride 
(mmol/L) 

Potassium 
(mmol/L) 

1 
 

Before 
After 

<5 
17 

17 
26 

43 
27 

2 Before 
After 

18 
36 

19 
32 

45 
37 

3 Before 
After 

28 
16 

8 
24 

30 
34 

4 Before 
After 

22 
89 

18 
151 

35 
186 

Adapted from Mandal et al Clin Nephrol1994; 42: 170-174 with permission 

 
Figure 3: 75 year old white male was admitted with a history of severe shortness of 
breath and swelling of the legs. Within weeks of initiation of high dose of furosemide 
(240mg/day) and Lisinopril (15mg/day), BUN and serum creatinine levels rapidly 
increased.  BUN and serum creatinine level decreased rapidly upon discontinuation of 
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Lisinopril and with infusion of normal saline solution (NS). Furosemide was continued in 
a reduced dose until BUN and serum creatinine returned to baseline levels. Furosemide 
was then discontinued. Adapted from Mandal et al. Clin Nephrol 1994,  42:170-4 with 
permission. 
 
Many patients with ACEI/ ARB associated ARF also manifest metabolic acidosis and 
hyperkalemia. The underlying mechanism of these accompaniments is the inability to 
excrete hydrogen ions and potassium due to hyporeninemia and hypoaldosteronism 
caused by these drugs. Sodium bicarbonate infusion is provocative in that regard, which 
buffers hydrogen ions and enhances excretion of potassium. It is a common concept that 
diuretic therapy and not ACEI/ARB is the cause of ARF and most commonly the diuretic 
and not ACEI/ARB is discontinued. Contrary to the concept, it is the ACEI/ARB drugs 
which cause ARF. This is exemplified in figure 3 and will be found, more in Tables 2 and 
3. Thus it is evident that in a state of volume depletion associated with low blood 
pressure, angiotensin II plays a key role in increasing blood pressure and restoring renal 
perfusion. When angiotensin II is suppressed with use of ACEI/ARB drugs, blood 
pressure decreases markedly accompanied by diminution of renal perfusion. 

 
Table 2 

 Initial Laboratory results from a 66 years old African-American male treated with a 
combination of ARB, losartan and furosemide who developed acute renal failure 
Normal 
Range 

August 2009  10th 11th 12th 14th 17th 18th 

6-19  BUN (mg/dl) 21 21 20 21 34 37 
0.8 – 1.5 Scr (mg/dL) 1.92 2.02 1.96 2.69 3.36 4.15 
>60 eGFR (ml/min) 37 35 37 25 20 15 
3.5-50 Serum K 

(mmol/L) 
4.2 4.0 3.9 4.0 3.9 3.7 

24-34 Serum CO2 
(mmol/L) 

28 31 31 32 35 35 

13.5-18 Hemoglobin 
(g/dL) 

12.9 11.4 11.4 11.9 11.5 NA 

Scr, Serum Creatinine; eGFR, estimated Glomerular Filtration Rate; K serum potassium; 
NA, not available 

 
Table 3 

Laboratory results from a 66 year old African American male after discontinuation of 
ARB, losartan but continued with bumetanide and showing recovery from acute renal 

failure 
 
Normal 
Range 

6-19 0.18-1.5 >60 3.5-5.0 24-34 13.5-18 2.4-5.7 

Lab Panel No BUN Scr eGFR Serum K Serum Co2 Hemoglobin Uric Acid 
Losartan (mg/dL) (mg/dL) (ml/min) (mmol/L) (mmol/L) (g/dL) ( mg/dl) 

19 Aug ‘09 44 4.51 16.9     
20 Aug ‘09 43 3.81 17     
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21 Aug ‘09 38 3.04 22     
8 Sep ‘09 12 1.86 39 3.9 28 12.9 5.1 
6 Oct ‘09 17 1.65 45 3.9 27 13.0  
3 Dec ‘09 15 1.30 59 4.1 29 13.9 5.8 
17 Feb ‘10 104 1.44 52 4.0 29 12.9  

SCr=serum creatinine, eGFR= estimated glomerular filtration rate; K=serum potassium 
 
Hyperkalemia and metabolic acidosis are common accompaniments of ARF when it is 
caused by ACEI/ARB drugs. Frequently acute hemodialysis is initiated to control 
hyperkalemia and metabolic acidosis but no clinical trial was ever done to compare 
bicarbonate infusion versus acute hemodialysis in terms of efficacy, cost and morbidity 
and mortality and progression of CKD to ESRD. 
 
A patient is presented here to show the efficacy of sodium bicarbonate infusion in 
reversal of severe ARF and long term follow-up of the patients to document that recovery 
of ARF is not necessarily followed by progression to ESRD. 
 
Patient- A 68 year old , Caucasian female was brought to the emergency room of a local 
hospital in early  November, 2010. Patient gave a history of profound weakness, 
lightheadedness, and nausea and vomiting of sudden onset. She gave history of chronic 
diarrhea from Crohn’s disease for which she was treated by a local gastroenterologist. 
She also gave history of hypertension for a long time for which she was treated with 
Lisinopril (dosage not known) and hydrochlorothiazide (HCTZ), 25 mg daily. Other 
medication consisted of mesalamin (for Crohn’s disease), omeprazole and alendronate. 
Her pulse was 101 beats/min; regular and lying blood pressure  was 84/60mmHg. She 
was emaciated and dehydrated. An arterial blood gas showed pH 7.06, PC02 23 mmHg, 
PO2 156 mmHg, HCO3 6.5 mmol/L. A basic metabolic panel showed Na 125 mmol/L. K 
3.8 mmol/L, chloride 93 mmol/L, C02 10 mmol/L, phosphorus 10.9 ml/dl, Uric Acid 10 
mg/dl, calcium 8.9 mg/dl, CPK 17 U/L, BUN 70 mg/dl, serum creatinine (Scr) 7.46 
mg/dl and eGFR 6ml/min. Her renal panel two months earlier showed BUN 20mg/dL. 
Scr 1.39 mg/dL and eGFR 40ml/min and C02 was22 mmol/L. She received one- half 
ampoule of sodium bicarbonate by direct push. This was followed by a sodium 
bicarbonate infusion (normal saline 900ml and sodium bicarbonate 100 ml) at 125 
ml/hour. Her serial arterial blood gas, renal function test, uric acid, phosphorus and 
hemoglobin are presented in Table 4. The serial serum electrolytes are presented in Table 
5. Baseline laboratory before hospital admission andmost recent laboratory are presented 
in Table 6 . 
 
Her baseline renal function is consistent with CKD stage 2, two months prior to hospital 
admission. This slightly reduced kidney function is either due to long standing 
hypertension or more likely due to therapy for hypertension such as Lisinopril and 
HCTZ. In hospital emergency room, her blood pressure (BP) was almost unrecordable 
but after bicarbonate infusion BP increased to normal level. Her BP as of July 10, 2012 
was  120/80 mmHg She is prescribed atenolol 25mg PO daily to keep BP under control. 
Therefore she convincingly developed a syndrome of ARF, severe metabolic acidosis, 
hyperuricemia and severe hyperphosphatemia resembling that caused by rhabdomyolysis. 
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However, rhabdomyolysis could not be documented because CPK was normal. Renal 
function rapidly improved with sodium bicarbonate infusion and is maintained better than 
baseline renal function. Her BP is maintained normal. All these findings suggests that her 
ARF was due to very low BP caused by the combination of Lisinopril and HCTZ. 

Table 4 
Effect of  Sodium Bicarbonate Infusion in reversing ARF. 

– Serial Arterial Blood Gas (ABG) , Renal function test, Phosphorus, 
Uric Acid and Hemoglobin are presented’ 

                          ABG                  Renal Function 
Date 
2010 

pH HC03  
mmol/L 

BUN 
mg/dl 

Scr 
mg/dl 

eGFR 
ml/min 

UA 
mg/gl 

PO4 
mg/dL 

Hb 

Nov 7 7.06   6.5   70  7.46  6 10 10.9 13.5 
Bicarbonate infusion started , 125 ml/hour x 12 hours, then at 75 ml/hour 

Allopurinol 300mg BID x 2 days then 300 mg daily x 2 days then 150 mg daily 
Nov 9 7.4 18 64 2.87 17 ND ND 9.4 

Decreased Bicarbonate infusion to 50ml/hour x 48 hours 
Nov 11 ND ND 49  1.43 39 2.9 2.3 9.1 

Reduced bicarbonate infusion to 35 ml/h x 24 hours, then stopped 
Nov 13 ND ND 25 1.09 53 ND 2.8 8.7 

Scr= serum creatinine; eGFR=estimated glomerular filtration rate; ND= Not done 
UA= uric acid; PO4=phosphorus; Hb= hemoglobin; ABG Arterial blood gas 

 
Table 5 –Serum Electrolytes 

 
Date 
2010 

Na 
mmol/L 

K+ 
mmol/L 

Cl 
mmol/L 

C02 
Mmol/L 

Nov 7 
13:14 h 
22:05 h 

 
125 
130 

 
3.8 
2.9 

 
93 
100 

 
10 
15 

Nov 9 143 4.0 110 22 
Nov 11 144 3.8 116 23 
Nov 13 141 3.9 110 22 

 
 

Table 6- Renal Function Test at Baseline and Most Recent 
Date 
 

Na 
mmol/L 

Scr 
mg/dl 

eGFR 
ml/min 

CO2 
mmol/L 

2010 
Sept 3 

132 1.39 40 22 

2014 
April 12 

133 1.21 46 26 

Scr= serum creatinine  eGFR = estimated glomerular filtration rate 
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Thisreport exemplifies that low blood pressure is due to ACEI Lisinopril and 
unrecordable blood pressure is due to volume depletion from concomitant use of HCTZ. 
Hyperkalemia which is a common feature in ACEI-associated ARF, but it is not seen 
when a diuretic is used concomitantly. Very low blood pressure results in generalized 
hypoperfusion including myopathy giving rise to hyperphosphatemia and hyperuricemia 
as seen in this patient. Her current medications consist of spironolactone 12.5mg P.O. 
BID. Kcl 20 mEQ TID, magnesium oxide 400mg PO.BID, Synthroid 125mcg PO daily 
and mesalamin 1.2 g P.O BID. At the most recent visit, her pulse was 64/min regular and 
sitting blood pressure 120/70 mmHg with mean arterial blood pressure  of 86.6 mmHg. 
Her Kidney function is better than baseline because she has not taken Lisinopril since her 
last hospital admission in November 2010 
 
Summary and Recommendation 

1. Increasing number of people with diabetes, hypertension, CHF are treated  with 
either an ACEI, Lisinopril or ARB, losartan or sometime combination of both 

2. As a result, one of the most common causes of hospital admissions is with a 
diagnosis of ARF. Some of them are in critical condition as the patient presented 
here with rapid and thready pulse and unrecordable blood pressure, 

3. A common practice is to initiate hemodialysis and continue with ACEI/ARB. 
Despite hemodialysis renal function recovery is partial to none thus acquiring the 
title  “ESRD” and entering into the pool of maintenance hemodialysis 

4.  A promising alternative to hemodialysis is sodium bicarbonate infusion for a 
period of three to 5 days with complete or almost complete recovery of renal 
function and amelioration of metabolic acidosis. In case of baseline CKD, return 
of renal function to baseline or better with no progression to ESRD is a certainty 
with sodium bicarbonate infusion as in the patient, presented here 

 
Thus author’s recommendation is to try bicarbonate infusion in all cases of ARF. Volume 
overload is unlikely. In short term and long term studies (maximum of 5 years), Na HC03 
oral supplementation did not increase blood pressure or  require increased dose of  
antihypertensive drugs [5] 
 
SECTION B: CKD and ESRD 
 
There is emerging data to indicate that ARF (AKI) patients have a high probability of 
developing progressive CKD sustained after hospital discharge. Patients with recognized 
CKD, who represent 9.2 percent of the point prevalent population account, for 18.2 
percent of total expenditures. Patients with diabetes, CKD, and  or congestive heart 
failure (CHF) thus account for 32.9 percent of the population and 50.4 percent of total 
Medicare costs. The combined CKD and ESRD populations are thus associated  with 24 
percent of the budget, a number greater than associated with CHF. On this basis alone, 
targeting the CKD population would have a significant impact if improvement in care 
leads to reduced comorbidities and hospitalization. CKD patients incur per person per 
year cost of US $ 23,128 compared to US $ 11,103 for the average Medicare patients and 
to US $ 8,245 per year for those without CKD, diabetes, CHF or ESRD. Patients with 
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CKD of stages 4-5 in short of ESRD or dialysis have yearly expenditure of US $ 27,715 
demonstrating the impact of more advanced disease and its increasing complications. In 
patients with both stage 4-5 CKD and CHF, cost rise to US $ 37,794 for whites and US $ 
40,650 for blacks/African Americans. On a per person per year basis, CKD patients 
overall thus incur nearly half the costs of hemodialysis population, a group is the most 
expensive in the Medicare System. 
Drug therapies are a big part of Medicare expenditures. For instance, diuretics, statins and 
beta blockers are three classes of drugs used by 53-55 percent of Medicare Part D 
enrollees with CKD, while ACE inhibitors and opioid analgesics are used by 50 and 47, 
percent respectively. Furosemide, loop diuretics is the most frequently used drug in CKD 
patients at 39 percent. Amlodipine and Lisinopril-medications to treat hypertension are 
used by 28 and 25 percent, respectively. We have reported from our prospective 
observational studies that Lisinopril is the most common (70 percent) of all ACEI drugs 
to cause ARF and CKD with progression to ESRD [6] 
After presenting the treatise of the economic impact of treating diabetes, CKD, and CHF, 
it is important that we try hard to prevent development of CKD and its progression to 
ESRD. Since diabetes, hypertension and a variety of glomerular diseases are the three 
most common population in the dialysis clinics, appropriate and careful treatment of 
diabetes, hypertension and chronic glomerular diseases is likely to reduce the 
development of ESRD. In other words, patients may have CKD but progression to ESRD 
may be averted. CHF is a common cause of ESRD treated with dialysis. There is a 
constant struggle between the cardiologists and nephrologists in managing patients with 
CHF which is almost invariably associated with renal failure. Cardiologists arduously 
attempt to promote heart function by increasing the dosage of ACEI drugs such as 
Lisinopril or by adding an ARB such as losartan on the top of Lisinopril and on the top to 
those an aldosterone antagonist such as spironolactone. The results are progression of 
CKD to ESRD and life threatening hyperkalemia emergently requiring dialysis therapy 
[7,8] 
Authors’ long standing observational studies attest that ACEI/ARB drugs set in ARF in 
diabetes, hypertension, CHF and other conditions treated with diuretics or when 
associated with volume loss such as diarrhea and vomiting. ARF can be recurrent with 
eventual progression to CKD and ESRD. It has been stated that acute kidney injury 
episodes are associated with cumulative risk of CKD in diabetes, independent of other 
risk factors for progression [9] 
Chronic Kidney disease whether due to diabetes or hypertension may be progressive. 
However frequent office visits to check on glucose and blood pressure (BP) control, 
attention to acid-base status control could avert progression of CKD and reduce the risk  
for  dialysis therapy [10]Most importantly, patients  can be rendered asymptomatic and 
they can be given the hope, that this type of conservative therapy could reduce their 
chance to enter into a dialysis clinic. 
The key to asymptomatic state and not requiring hospitalization or dialysis therapy is 
avoidance of the use of ACEI/ARB drugs. These drugs not only reduce renal function but 
cause severe metabolic acidosis which in and of itself is a serious threat and by inducing 
life threatening hyperkalemia warranting immediate dialysis to reduce serum potassium. 
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Data from the United States ESRD program serves as testimony to the fact that 
ACEI/ARB drugs have paved the path to ESRD requiring dialysis and placing the burden 
of this costly therapy of the health care system (Table 7) 

 
Table 7 

Data from U.S. ESRD Program 
YEAR ESRD- Dialysis 
1978 14,000 
1986 32,000 
1993 ACEI entered the market 
1994 65,000 
1998 75,00 

ARB entered the market 
2006 354,754 
2011 611,900 

2020 (Projected) 750,000 
Three patients are presented here to demonstrate that treatment of hypertension or 
diabetes without the use of ACEI/ARB therapy produces a horizon of asymptomatic 
living for the patients and imposing slight or no burden on the family. 

 
Table 8 

Comparing Care between First and Most Recent Visit 
Patient Number 1- Hypertension 5 years, Coronary artery bypass graft 1992 

 FIRST VISIT RECENT 
Month/Year March 2008 April 2014 
Age (YR) 70 76 
Symptoms None None 
Appetite Good Good 
BP (mmHg) - 
S/D/MAP 

180/110 /133 120/60 / 80 

Edema None None 
BUN/ Scr (mg/dl) 28/2.6 29/2.99 
eGFR (ml/min) 26 19 
K (mmol/L) 4.1 5.1 
C02 (mmol/L) 29 26 
Hb (g/dL) 13.1 12.2 
Medications Amlodipine 5mg BID 

Atenolol 50mg daily 
Furosemide 40mg every other 
day 

 

Amlodipine 10mg AM, 5mg 
PM 
Atenolol 50mg daily 
Sodium Bicarbonate 650mg 
BID 
Kayexalate in Sorbitol 20ml 
BID 
Bumetanide 0.5mg M/F 

Normal  MAP  < 95 mmHg 
BP= Blood Pressure; S=Systolic, D= Diastolic, MAP  = Mean arterial Pressure 
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Scr= Serum creatinine, eGFR- Estimated Glomerular Filtration rate 
Hb=hemoglobin; M=Monday ; F=Friday 

After six years heis still asymptomatic and living a good life. Renal function has 
deteriorated by 0.4 mg serum creatinine in 6 years with less than 0.1mg/dL increase of 
serum creatinine per year. Metabolic acidosis is well controlled by sodium bicarbonate. 
Slightly elevated K is due to digoxin which was prescribed for slight shortness of breath 
on exertion but discontinued in the recent visit. He has not developed anemia, a common 
feature in CKD and not requiring erythropoietic stimulating agent, a costly item. 
Patient Number 2 
90 years old Black female gave history of hypertension since age 40. No History of 
diabetes. She denies shortness of breath. Strong family history of hypertension. 
 

Table 9.Comparing the care between First and Most Recent Visit. 
 

 FIRST VISIT RECENT 
Month/Year February 2011 March 2014 
Age (YR) 90 93 
Symptoms None None 
Appetite Good Good 
BP (mmHg) - 
S/D/MAP 

160/80 / 106.6  130/70  / 90 

Edema None None 
BUN/ Scr (mg/dl) 50/3.55 57 / 3.44 
eGFR (ml/min) 12 13 
K (mmol/L) 5.8 4.4 
C02 (mmol/L) 30 21 
Hb (g/dL) 11.4 (March 2011) 11 
Medications Atenolol 50mg x 1/daily 

Telmisartan (Micardis ®) 80 
mg/daily –discontinued  
Hydralazine 50mg x 3 /day 
Clonidine 0.2 mg PRN 
Allopurinol 100mg daily 
Furosemide 40mg/day – discontinued 
Feb 2011 
Losartan –discontinued Feb 2011 

Atenolol 25mg  x 2/day 
Amlodipine 10mg x 2/day 
Sodium bicarbonate 650mg x 3/day 
Kayexalate in sorbitol 20ml x 1/day  
Allopurinol 100mg x 1/day 
Levothyroxine 25mcg 
Ferrous Sulfate 375 mg x 1/day 
Megestrol 40mg 1/day 
 

Normal  MAP  < 95 mmHg 
BP= Blood Pressure; S=Systolic, D= Diastolic, MAP  = Mean arterial Pressure 

Scr= Serum creatinine, eGFR- Estimated Glomerular Filtration rate 
Hb=hemoglobin ; M=Monday ; F=Friday 

 
Renal function is consistent with CKD Stage 5 but slight improvement is noted because 
ACEI/ARB drugs were discontinued at first visit and before. 
Worse feature at the first visit was moderate hyperkalemia due to ACEI/ARB drugs. 
Would these drugs not discontinued, presumptively, She would have developed 
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severehyperkalemia associated with further deterioration of renal function warranting 
dialysis therapy. 
 
Affirmative comments from the presentations 

1. In both patients sustained BP control was achieved without the use of ACEI/ARB 
2.  Renal function is low but only slight deterioration is noted in 6 years in patient # 

1 but slight improvement is noted in patient #2 
3. Neither patient is anemic thereby avoiding the use of erythropoietic stimulating 

agent, a most expensive item in CKD therapy 
4. Since metabolic acidosis and hyperkalemia are life threatening for CKD patients 

prescriptions of sodium bicarbonate 650mg,tablet 3 times daily and sodium 
polystyrene sulfonate (kayexalate) suspended in sorbitol (20ml-40ml) per day are 
lifesaving and inexpensive therapies. Current National Kidney Foundation 
guidelines recommend oral alkali, including NaHC03 in CKD patients with serum 
C02 (HC03) less than 22 mmol/L [1] 

 
Other studies have reported that bicarbonate supplementation slows progression of CKD 
and improves nutritional status [11]. Complications of sodium bicarbonate use: generally 
there is no complication noted with use of sodium bicarbonate in author’s patients. 
Possibility of sodium and water retention with increase of BP remains but it is not 
clinically evident. However, occasional patients complain of belching and abdominal 
distention. An alternative to sodium bicarbonate  is the prescription of bistro (shohl’s 
solution), a mixed solution of sodium citrate and citric acid. Sodium citrate is converted 
into sodium bicarbonate endogenously. Usual  dose is to 10 to 30 ml mixed  in orange 
juice for flavor three times daily. No data on serum CO2 level is available with use of 
bistro. This solution should be avoided if aluminum hydroxide gel is prescribed for 
hyperphosphatemia to prevent aluminum toxicity. 
 
Sodium  polystyrene sulfonate (Kayexalate): It is dispensed in 30% sorbitol in a dose of 
15 g in 60ml providing 5g in 20 ml. The usual dose is 20ml twice daily. Loose bowel 
movement or abdominal gas is common but doesn’t deter most patients taking it for the 
benefit. Glucose elevation due to sorbitol may happen. Thus, it is not recommended in 
diabetes patients with uncontrolled hyperglycemia. Sodium polystyrene sulfonate has a 
distinct benefit on renal function as well along with reducing serum K. 
 
Here  is a small example for that.\ 

69  AAF: CKD Stage 3 due to diabetic nephropathy  
 

Kayexalete 
Not suspending 
insorbitol can be 

constipating. 
 

June 2, 2010, Hyperkalemia K 5.2 mmol/L 
Prescription: Kayexalate 5g mixed in water daily x 5 

days 
2010 June 2 June 11 

 BUN (mg/dl) 62 39 
Scr (mg/dL) 1.86 1.46 
eGFR 28 37 
K (mmol/L) 5.2 4.1 

24.3 %  increase in eGFR 
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In those with diabetes, Kayexalate is prescribed suspended in water as shown in the 
above patient. Hyperkalemia associated with metabolic acidosis can be effectively treated 
with  9 – alpha fludrocortisone (Florinef ®), an aldosterone analog which enhances K and 
hydrogen  ion excretion, thereby ameliorating hyperkalemia and metabolic acidosis. 
Initial dose is 0.5 to 1 mg depending on the severity of hyperkalemia. Maintenance dose 
0.1 to 0.2 mg daily. Sodium and water retention giving rise to hypertension and CHF or 
their exacerbation is not uncommon. Therefore patients should be observed closely when 
using florinef. 
 
In summary, CKD patients can be managed with conservative therapy which  will render 
an asymptomatic state with no or few complications  and not requiring hospitalization or 
dialysis therapy. Therefore the cost of treatment is low with no morbidity or mortality. 
The key to successful conservative management is complete exclusion of the use of 
ACEI/ARB drugs. Physicians are coerced to prescribe these drugs by Federal and state 
regulatory agencies but physicians must refrain in lieu of payment cuts for the benefits of 
the patients and reduced healthcare costs due to no hospitalization or dialysis therapy. 
Since diabetes is the number one cause of CKD and ESRD worldwide it is important to 
illustrate this patient as a testament to author’s entire diabetes population (analysis in 
progression) Figure 4 will illustrate that a 74 years African American female has learned 
to cope with her diabetes and lives a pleasant life knowing that she has a slight or no risk 
of developing ESRD and entering into dialysis. She has several family members who had 
diabetes with progression to ESRD and died while on dialysis. 
She does not want that happen to her. Her glucose control is not perfect but she takes 
prescribed doses of insulin and not taking ACEI/ARB since her visit with the author in 
2005. Her serum creatinine is maintained at normal level 
 

Figure 4.National  History of Diabetes Mellitus treated with a combination of 
Glargine insulin (Lantus ®) and regular insulin (Novolin ®) 
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Adapted from Diabetes: a pragmatic therapy with a goal to prevent end stage renal 
disease (ESRD) and dialysis open J Int Med 2011; 1: 80-92 with permission 

 
She gave a history of diabetes of 20+ years. She had a total of 28 visits in 7 years 
(average 4 visits/year). She continues to have follow-up by the author at the same 
frequency. Her average serum  creatinine is 1.3 mg/dL, although glucose levels varied. 
Her current therapy comprises Glargine (Lantus ®) 35 units after breakfast and 20 units 
after dinner, Novolin ® by sliding scale as required, atenolol 25mg P.O. daily, Kcl 20 
mEQ P.O daily, amlodipine 10mg P.O daily. Simvastatin 40mg daily and Isosorbide 
30mg P.O daily. Her sitting BP is 130/70 mmHg, MAP 90 mmHg, 2h postprandial 
glucose is 169 mg/dl, serum creatinine 1.19 mg/dl with a eGFR 47ml/min. A 10 year 
follow-up shows renal preservation in a patient with long standing diabetes treated  with 
insulin and anti-hypertensive therapy with complete exclusion of ACEI/ARB. 
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