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Recently, there have been reports that the combination of renin angiotensin inhibitors, diuretics, and non-steroidal
anti-inflammatory drugs increases the risk of acute kidney injury (AKI) . This combination has been dubbed the ‘“Triple
Whammy’’. However, there have been no reports about its chronic effects on the kidney. In this study, we investigated
the chronic effects of the “Triple Whammy’’ on kidney function. There were 203 outpatients who were prescribed this
combination in our hospital for 5 years. We excluded patients who could also confirm the combination in the previous
year and patients for whom laboratory data were unavailable, thus, leaving a target patient group of 95 patients. The
average estimated glomerular filtration rate (eGFR) decreased significantly from 62.6 to 58.9 mL/min/1.73 m? immedi-
ately after administering the combination (p < 0.01). Although no patients were diagnosed with AKI within 90 days af-
ter being administered the combination, 7.4% of patients exhibited a > 25% reduction in eGFR compared with that be-
fore commencing the combination. Correlation analysis of gender, age, past renal function, and renal function change
demonstrated that eGFR before administration of the combination negatively correlated with changes in eGFR (p <
0.01) . Considering the effects of individual differences, eGFR changes before and after administering the combination
were compared using a case-crossover design and eGFR after administering the combination was found to be significant-
ly reduced (p <{0.01). Therefore, it appears that the ‘‘Triple Whammy’’ may cause not only AKI but also chronic renal
degeneration.
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Fig. 1. Diagram for Comparison of Kidney Function between before and after ‘‘Triple Whammy’’
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Patients who prescribed any one or more of
RASI, Diuretics, or NSAIDs form 2013 to 2017.
N=26724

Patients who prescribed
the triple combination.
N=203

Exclusion

(N=35)

-Patients who also confirm the triple combination before the observation period

*Patients for whom laboratory data were unavailable. (V= 73)

Target patients
N=95

Fig. 2. Flowchart of Patient Selection

Table 1. Patient Characteristics

Number of patients (n) 95

Male (n) 57(60.0%)

Age (years)—Mean £ S.D. 71.5+9.5

—DMedian [Range] 72.7[41.2-90.0]

Period of the triple combination (d)

—Median [Range] 14[1-987]

eGFR before the triple combination

(mL/min/1.73 m2) —Mean + S.D. 62.6+21.0

—DMedian [Range] 60.3[17.5-133.6]

Days at laboratory test before starting the

triple combination day (d)—Mean * S.D. 5.7+£9.2

Additional medicine on starting the triple

combination (n)
NSAIDs added 62
Diuretics added 14
RASIs added 0
Two or three medicine added the same time 19
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Table 2. Details of ““Triple Whammy’’ Concomitant Medicines

RASIs n Diuretics n NSAIDs n
Telmisartan 18 Furosemide 33 Loxoprofen Sodium Hydrate | 52
. Loop . .
Olmesartan Medoxomil 14 diuretics Azosemide 13 Celecoxib 25
Candesartan Cilexetil 13 Torasemide 6 Tiaramide Hydrochloride 6
ARBs | Azilsartan 12 Thiazide Trichlormethiazide 18 Etodolac 5
Losartan Potassium 11 diuretics Hydrochlorothiazide | 14 Naproxen 4
Irbesartan 4 Potassium- | Spironolactone 20 Diclofenac Sodium 2
Sparing
Valsartan 4 diuretics Eplerenone 3 Sulindac 1
Perindopril Erbumine 11 Other Tolvaptan 4
ACEIs | Enalapril Maleate 8
Imidapril Hydrochloride 1
Some patients used multiple RASIs or Diuretics in a combination.
Table 3. eGFR before and after ‘““Triple Whammy’’ 90 1 n.s
Before triple | After triple 30 4
combination | combination -
. £
eGFR (mL/min/1.73 m?) m 70 4
—Mean + S.D. 62.6+21.0 | 58.9% +20.7 % ¢
= 60 -+ D
e 60.3 58.8 E k\\wh__[
Median [Range] [17.5-133.6] | [12.9-140.4] 2 —
L 50 .
Days at labo.ratory test before 57492 30.3 -+ 20.2 E
or after starting the triple com- davs before davs after o
bination day—Mean * S.D. Y Y O 40 -
*p<0.01.
30
Date from triple 30t00 1t030 31t060 61to90
combination (days)
- - . eGFR Mean 62.6 583 56.7 60.4
MEZITO TWEEE 11 4DDH, eGFR 21 25% (min/mL/1.73m?) ' ' ' '
. - Patients inspected (A) 95 53 67 55
PUEEFLTWREHIE 27% G 4&) el = e e
0 95 20 10
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Fig. 3.

““Triple Whammy”’ (mean + S.D.)

Time Dependent Changes in eGFR before and after

Table 4. Logistic Regression Analysis on eGFR Reduction of
25% or More
Odds ratio
[95% Confidence interval] p

Sex (male) 0.46[0.10-2.20] 0.333
Age (>175) 1.37[0.28-6.69] 0.695
eGFR before triple

combination 0.72[0.15-3.46] 0.677

<60 mL/min/1.73 m2
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Table 5. Multiple Linear Regression Analysis on eGFR
Changes

Standardization factor| p
Sex (male) 0.042 0.678
Age (>75) —0.064 0.533
eGFR before triple combination —0.302 0.004
p<0.01
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Fig. 4. Comparison of eGFR Changes between before and af-
ter Administering ‘“Triple Whammy’’ (mean + S.D.)
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