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Clinical Investigator Financial Disclosure Review

Application Number:  209478

Submission Date:  10/04/2016

Applicant:  CMP Pharma Inc. 

Product:  CaroSpir®, Spironolactone Oral Suspension 

Reviewer:  Pan, Xiaolei, Ph.D.

Team Leader: Hariharan, Sudharshan, Ph.D.

Date of Review:  08/16/2017

Covered Clinical Study (Name and/or Number): 063-15, 064-15, 084-15  

This addendum is to document the review of the financial disclosure form submitted by 
the Applicant. According to the Applicant, there were no financial interests or 
arrangements to disclose from the Principal Investigator, Dr. Satya Siva Varaprasad 
Marrey, who participated in the Studies 063-15, 064-15 and 084-15 as shown in the Table 
below. 

Was a list of clinical investigators provided:  Yes   No  (Request list from 
applicant)

Total number of investigators identified:  1

Number of investigators who are sponsor employees (including both full-time and part-time 
employees):  None

Number of investigators with disclosable financial interests/arrangements (Form FDA 3455):  
0

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)):

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:  None

Significant payments of other sorts:  None

Proprietary interest in the product tested held by investigator:  None

Significant equity interest held by investigator in sponsor of covered study:  None

Is an attachment provided with details 
of the disclosable financial 

Yes   No  (Request details from 
applicant)
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interests/arrangements:  

Is a description of the steps taken to 
minimize potential bias provided:

Yes   No  (Request information 
from applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3): 0

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from applicant)

It should be noted that Dr. Chandra Prakash Vijaya Ram was a Clinical Investigator in 
these studies and Dr. Nama Netaji was the Principal Investigator for a brief period of time 
in the conduct of Study 064-15. It is expected as per ‘Guidance for Financial Disclosure 
by Clinical Investigators’ that Clinical Investigators who participate in a study either 
partly or in its entirety be listed in the financial disclosure form, however, Drs. Ram and 
Netaji were not listed. Nevertheless, this finding does not raise a concern because the 
clinical site was inspected by OSIS and although objectionable items were observed 
during the inspection, the findings did not impact the reliability of the data from the 
audited sites (OSIS Inspection Report: NDA 209478, DARRTS date: 07/07/2017). 
Therefore, no further action is required. 
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Memo to the File: Clinical Review of Post-Marketing Safety and Proposed Labeling
NDA: 209478
Drug: CaroSpir (spironolactone oral suspension, 25 mg/5 mL)
Applicant: CMP Pharma, Inc.
Date of Submission: October 3, 2016
Date of Completion: July 28, 2017
Clinical Reviewer: Melanie Blank, MD
Through Team Leader: Aliza Thompson, MD

Materials used for this review: 
The applicant’s June 23, 2017 submission which reviews the published literature on the post-
marketing experience with spironolactone/ aldactone;  literature from the applicant’s submission 
and my own PubMed search using multiple search terms; the aldactone label; other discipline 
reviews including the Division of Epidemiology II review, the maternal and pediatric labeling 
team review, Dr. Szarfman’s FAERS review and the nonclinical review.

Executive Summary:
Spironolactone has been marketed since 1960. There is a large body of literature on the safety of 
the drug, mostly consisting of anecdotal case reports, small prospective studies or larger 
retrospective epidemiological studies. Dr. Szarfman’s review of post-marketing reports of 
spironolactone went back only to 1990 because this is when the FAERS data became electronic. 
Her review confirmed the well-known and labeled AEs associated with spironolactone-- 
hyperkalemia and gynecomastia. Other findings prompted further review/consideration, 
including potential signals for hyperuricemia, hirsutism, breast cancer and ambiguous external 
genitalia in a male fetus because of higher than expected counts compared to other drugs. Further 
review revealed the following:

Division of Cardiovascular and Renal Products
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 When compared to furosemide, hyperuricemia was lower than expected. Furthermore, 
hyperuricemia was not shown to be a risk in two controlled studies6, 7 and is most likely 
related to other concomitant diuretics. 

 Spironolactone is used off-label as a treatment for hirsutism and therefore was likely a 
false-positive FAERS safety signal. 

 Ambiguous external genitalia in a male fetus had literature support. 

The published report of ambiguous genitalia in the male fetus of a woman exposed during early 
pregnancy is particularly concerning. The maternal and pediatric labeling team suggested that the 
following wording be added to the label: “Limited available data from published case reports and 
case series did not demonstrate an association of major malformations or other adverse 
pregnancy outcomes with spironolactone”.  In my opinion, this statement is inaccurate. I think 
that there should be language added to the label that describes the one case of ambiguous 
external genitalia in a male to strengthen the concern of a potential for sexual development 
defects.. I propose the following language be added to section 8.1: “There has been one reported 
case of a male fetus with ambiguous external genitalia who was exposed to spironolactone until 
week 5 in utero. Anti-androgen effects of this medication could have an impact on sexual 
differentiation of an infant”.  A post-marketing study to evaluate this signal further would be 
ideal but is not likely to be feasible.  

In Dr. Szarfman’s review, breast cancer met the EB05 criterion that we commonly use (> 2.0) for 
a safety signal. Most cases were reported before 2002. There has been only 1 new case reported 
with spironolactone since 2007. The sparse reporting could be a result of the existing boxed 
warning leading to reduced reporting. The Division of Epidemiology II review concluded that 
there is no breast cancer signal based on two epidemiological studies. In my opinion, these 
studies may underestimate the risk of higher doses of spironolactone. These studies were also 
done only in women. An association has also been reported between gynecomastia in men 
(which usually occurs with higher doses of spironolactone) and breast cancer.1,2  Therefore, in 
this reviewer’s opinion, it logically follows that there may be an increase in breast cancer with 
spironolactone.  

 
. I agree with Dr. Papoian, 

the nonclinical reviewer, that the non-breast cancer observations in rats may not have 
applicability to human cancer risk and that the . The post-
marketing findings of impotency, decreased sperm motility and density should also be labeled 
because there is supportive data. The literature provides sufficient data to support reversible 
findings of chloasma, and therefore, this signal should also be labeled.
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There is a drug-drug interaction that needs to be further investigated; the digoxin-spironolactone 
interaction. The original study that showed that spironolactone increased digoxin levels was done 
with a radioimmunoassay for digoxin that was later found to interact positively with 
spironolactone. Better digoxin assays have since been developed that do not interact with 
spironolactone, but whether spironolactone’s effects on digoxin levels were spurious or real has 
not been studied. A post-marketing requirement to do such a study will be a condition of 
approval.

Post-marketing Safety Review of Spironolactone
Aldactone RLD tablets were first approved and marketed in 1960. To identify safety data for 
spironolactone, a broad literature search was performed by the Applicantapplicant on January 25, 
2017, in Medline, Embase, BIOSIS, ToxCenter, and Chemical Abstracts databases to identify 
clinical and nonclinical spironolactone articles published from 1955 through January 25, 2017. 
The number of publication titles identified was 3,221 in the clinical literature search, including 
adult and pediatric articles, and 1629 article titles in the nonclinical search. The applicant 
reviewed each of these titles for safety-oriented topics pertaining to spironolactone.  The 
applicant reviewed about 330 full papers; these were largely clinical publications but also 
included several nonclinical safety papers. 

I. AEs found in the Applicant’s literature search that are currently included in the 
Aldactone RLD labeling.   

 Hyperkalemia; dose related and potentiated by renal dysfunction , angiotensin converting 
enzyme inhibitors and other drugs that raise potassium, including potassium-sparing 
diuretics, potassium salts or supplements, NSAIDs, heparin, and  baseline hyperkalemia. 
There have been cases that have resulted in death.

 Renal insufficiency: RALES reported that in heart failure patients, median creatinine 
concentration in the spironolactone group (25 mg/d) increased by approximately 0.05 to 
0.10 mg per deciliter. Multiple other publications report ↑BUN, ↑Scr, and occasional 
renal failure, in heart failure and hypertension patients taking spironolactone, usually 
with other concomitant medications that could be contributory. Reviewer Comment:  

 
he concern that ACE inhibitors 

may cause reversible increases in BUN and Cr  
 

 
The BUN and Cr rise with the combination is most likely related to hemodynamic change 
and of doubtful clinical relevance.
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 Gynecomastia, breast pain, menstrual irregularities and impotence: Spironolactone acts as 
an antagonist to the androgen receptor and agonist to the progesterone receptor which 
results in the associated AEs gynecomastia, impotence, menstrual disturbances, decreased 
libido and impotence. 
Reviewer’s Comment: Language regarding these effects should be kept in the label.

 Skin rashes: In one publication the frequency of skin rash was 0.5%.  One case of lichen 
planus was reported.  Hair loss has been reported.
Reviewer’s Comment: The language regarding skin effects is sufficient as is.

 Gastrointestinal AEs: There is evidence of dose-related GI symptoms including nausea, 
vomiting, or diarrhea in up to 2.5% of patients.  One review indicated an increased risk 
(2.7-fold) of upper GI bleeding and/or ulcers with spironolactone therapy.
Reviewer’s Comment: The language regarding digestive effects is sufficient as is.

 Neurologic AEs: Headache, drowsiness, asterixis or confusion were reported in 2.0% of 
hospitalized patients administered spironolactone as reported from the Boston 
Collaborative Drug Surveillance Program (1973). Lethargy and fatigue occur at high 
daily doses.  
Reviewer’s  Comment:  Asterixis is not labeled in the Aldosterone RLD, but it was 
observed in patients with cirrhosis and therefore, confounded by the underlying condition 
and diuretic-inducted dehydration. I see no need to add this to the label.

 Cardiovascular AEs:   Hypotension, postural hypotension and bradyarrhythmias requiring 
temporary pacemakers related to serious hyperkalemia have been reported. 
Reviewer’s Comment: Hypotension is labeled. I think that bradyarrhythmias observation 
is probably confounded and need not be labeled. Spironolactone reduced ventricular 
arrhythmia in RALES.

 Drug-Laboratory Test Interactions: For decades, many reports (as recently as 2010) and 
reviews have indicated that spironolactone can interfere with clinical digoxin 
radioimmunoassays (RIAs) and may spuriously increase reported clinical serum digoxin 
levels. This interaction is labeled in both the aldactone and digoxin labels. Some 
contemporary serum digoxin immunoassay methods are not spuriously influenced by 
concomitant spironolactone. 
Reviewer’s  Comment: Labeling regarding digoxin testing should be improved to advise 
on the use of particular types of assays.

 Drug-Drug Interactions:   One review stated that spironolactone administration increases 
digoxin plasma half-life as stated in the Aldactone RLD labeling.
Reviewer’s Comment: It is unclear if there is truly a drug interaction between 
spironolactone and digoxin because the artefact of spironolactone interference with RIA 
digoxin assay could be responsible for the apparent interaction.  The applicant will be 
asked to conduct a study (PMR) to investigate whether spironolactone increases serum 
dioxin levels to inform labeling and improve safe drug usage.
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 Cancer: Multiple large scale studies have found no relation between cancer and 
spironolactone use.
Reviewer’s Comment: The Aldactone RLD label carries a warning since 1977 detailing 
findings of tumors in rats treated with potassium canrenoate, a structurally related 
aldosterone receptor antagonist, based on the common metabolite, canrenone. Both 
drugs produced similar, yet distinct, proliferative changes. In rats given potassium 
canrenoate tumors of endocrine organs, liver, thyroid, testes, mammary glands and bone 
marrow (myelocytic leukemia) were seen while in rats given spironolactone, thyroid and 
testicular tumors were seen. There was no clear signal from Dr. Szarfman’s review for 
cancer; but it is difficult to detect drug-related cancer in the postmarket period in 
common cancers.   The Division of Epidemiology II review conducted by Marie Bradley 
PhD, MPH, MPharm concluded after a thorough review of the literature revealed that 
there is little evidence that spironolactone is associated with an increased risk of any 
cancer.  Dr. Papoian’s nonclinical review concluded that the more worrisome tumor 
findings in rats given potassium canrenoate (particularly myelocytic leukemia because of 
its rarity in rats) were not relevant to spironolactone because the mutagenic epoxide 
metabolites of potassium canrenoate are not seen with spironolactone. Furthermore, the 
other rat tumor findings are common tumors seen in long-term rodent studies and these 
types of tumors are usually caused by TRH stimulation and not usually thought to be 
clinically relevant. Furthermore, the NOAEL for rat tumors was approximately 
equivalent to a 2000mg dose/ day for a 60 kg individual, much higher than a reasonable 
human dose.  

 

o The mechanism of gynecomastia is hyperplasia of ductal tissue. Theoretically, 
hyperplasia would increase risk of cancer.

o Gynecomastia is known to increase breast cancer risk in men with Kleinfelter’s 
syndrome who have subnormal testosterone levels and gynecomastia by about 20 
to 58 fold. 1 , 2

 Other significant AEs included in Aldactone RLD labeling, identified in the literature 
search and reported to be associated with spironolactone include hepatitis (one case),  and 
agranulocytosis (1 case).
Reviewer’s Comment: I agree with keeping agranulocytosis and hepatitis as labeled AEs 
in section 6.

II. Clinical Safety Information and AEs in Adults Cited in Literature and NOT 
included in Aldactone RLD Labeling that SHOULD be included in Labeling

1 Alali L et al, Conditions of the male breast: gynecomastia and male breast cancer; Mol Med Rep 3: 21-26, 2010.
2 Niewoehner, CB and Schorer, AE, Gynecomastia and breast cancer in men; BMJ 336:709-13, 2008.
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  Some proposed changes are supported by data from multiple studies and case reports. There 
may be some confounding because of patient population studied and concomitant medications; 
but the signals are strengthened because the effects were resolved after discontinuation of 
treatment. Therefore, there is reasonable evidence of certain drug effects and these effects should 
be labeled.   
Skin AEs:  Chloasma; should be in  section 6 Adverse Reactions.
Metabolism AEs: Hypovolemia, dehydration, and hyponatremia should be in section 6 Adverse 
Reactions
Reproductive system-related AEs: Decreased libido, decreased sperm density and motility 
should be in Section 8.3 Females and Males of Reproductive Potential.  The evidence to support 
decreased libido was from a small uncontrolled retrospective study in men on 50 mg of 
spironolactone of whom a few reported when questioned that their sexual urges were reduced 
when they were on the drug.3 All men said sexual function returned to normal 6-9 months after 
stopping the drug. An older, small, uncontrolled study noted that impotence occurred in 30% of 
patients on high doses of spironolactone.4 The evidence to support decreased sperm density and 
motility is provided by a prospective uncontrolled study in which 9 healthy young men took 400 
mg of spironolactone daily for 4 weeks. Two of the subjects had significant decreases in sperm 
density and motility after beginning spironolactone, persistence of these abnormalities during 
spironolactone administration and return of both parameters to normal after spironolactone 
discontinuation. The pattern of change suggests that the changes were drug-related. Testosterone 
levels were not reduced so the authors concluded that canrenone competed with tissue androgen 
receptors.5

III. AEs reported in the literature that have sparse or no evidence and should not be 
included in the label.

 Risk Factors for Hyperkalemia. Risk factors for hyperkalemia described in the literature but 
not cited in the Aldactone RLD labeling for patients taking spironolactone include

 1) Diabetes  
 2) Older age 

Reviewer’s Comment: I agree with applicant that the association of diabetes and older age 
with hyperkalemia is confounded by reduced renal function and does not need to be 
labeled.

 Use in Renal Insufficiency.   A review (2012) of mineralocorticoid receptor antagonist use 
in chronic kidney disease and in end stage renal disease (ESRD) states, “Importantly, 

3 Zarren, HS and Balck, PM, Unilateral gynecomastia and impotence during low-dose spironolactone administration 
in men, Military Medicine, 140: 417-19. 1975.
4 Spark RF and Melby JC, Aldosteronism in hypertension. Ann Intern Med, 69: 685-691, 1968.
5 Caminos-Torres R et al. Gynecomastia and semen abnormalities induced by spironolactone in normal men. J Clin 
Endocrinol Metab; 45: 255-260, 1977.
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studies on the risk of hyperkalemia after MR [mineralocorticoid receptor] blockade in 
ESRD have generally supported its safety.” 
Reviewer Comment: There is insufficient evidence to warrant  

 against use of spironolactone in the renal insufficiency/dialysis 
population. Patients with impaired renal function should be monitored closely for 
hyperkalemia.

 Skin AEs:  Hirsutism has been described in association with spironolactone use.
Reviewer’s Comment:    Spironolactone is used off-label to treat hirsutism.  

 Gastrointestinal AEs: Anorexia was reported in one study; the Boston Collaborative Drug 
Surveillance Program (1973) which evaluated the AE profile of 788 patients across 9 
hospitals who received spironolactone during one or more admissions. The incidence of 
anorexia was less than 0.6%. 

Reviewer Comment: The applicant’s proposal to not add anorexia to the labeling is 
reasonable.

 Sensory AEs: Metallic taste was described as an AE associated with spironolactone in up to 
0.3% of spironolactone-treated patients in an observational study. 

Reviewer’s Comment: Metallic taste is rarely reported and may not have been due to 
spironolactone. Furthermore, it is not an adverse effect that is of major clinical concern. It 
is reasonable to not label it.

 Neurologic AEs. The Boston Collaborative Drug Surveillance Program (1973) reported 
asterixis, confusion or coma in 2% of 788 hospitalized patients (46% had hepatic cirrhosis) 
taking spironolactone.  
Reviewer’s Comment: The incidence of asterixis or coma could be up to 1.5%. This is a 
difficult to interpret because of underlying cirrhosis. I think it is reasonable to not label 
these findings.

 Other Electrolyte and Metabolic AEs: Hyperuricemia and hypokalemia have been reported 
or described in reviews in association with spironolactone administration.
Reviewer’s Comment: According to the applicant, there have been no reports of 
hyperuricemia that are attributable to spironolactone. Hyperuricemia has been reported 
commonly in FAERS and there have been a couple of cases of positive dechallenge. It is 
also listed in the eplerenone label in section 6.2. However, in the RALES study6, there was 
no increase in incidence of hyperuricemia reported as an AE and another study showed 
only small increases in uric acid from baseline with no increase in gout.7It is reasonable to 
not label hyperuricemia.

7 Schrijver G and Weinberger MH, Hydrochlorothiazide and spironolactone in hypertension, Clin Pharmacol Ther  
25:33-42, 1979.
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There is no clear mechanistic basis to support the observation of hypokalemia and this 
should not be labeled.  

IV. Drug-Drug Interactions (DDIs):
 Hyperkalemia DDIs: ARBs, trimethoprim, β-blocker, ACE inhibitors or ARBs.

Reviewer’s Comment: It isn’t reasonable to list all drugs that have the potential to 
augment the hyperkalemia induced by spironolactone. I think that a statement should 
be added to the labeling in a subsection of Section 7 DRUG INTERACTIONS about 
hyperkalemia being more likely to occur when spironolactone is taken with other 
drugs that cause hyperkalemia and include the most commonly used drugs in the list.

 ACE inhibitor DDI: A review states renal dysfunction has developed when 
spironolactone is coadministered with ACE inhibitors, particularly with daily 
spironolactone dosages of ≥50 mg; renal function returned to baseline upon 
withdrawing and/or adjusting the dosages of both medications.
Reviewer’s Comment: Renal dysfunction with ACE inhibitors is labeled elsewhere and 
does not need a separate mention in DDI’s.

 Spironolactone and trimethoprim-sulfamethoxazole DDI: The hyperkalemia potential 
should be labeled but not the mortality signal.
Reviewer Comment: The interpretation of the mortality finding of the epidemiological 
study with spironolactone and trimethoprim needs to be interpreted cautiously. 
Therefore, the hyperkalemia (but not the mortality) signal should be labeled.

V. Drug-Disease Interactions
A retrospective analysis (2012) was performed on 4008 patients hospitalized for 
Clostridium difficile infection and concomitantly taking spironolactone for various 
indications including heart failure, liver disease, edema or hypertension versus 
patients hospitalized for Clostridium difficile infection and not taking spironolactone. 
The average spironolactone dose (the highest dose used in each patient) was 
79.9±71.5 mg.  Spironolactone use during Clostridium difficile infection was 
associated with increased mortality (15.9% vs. 9.1%, n=390 deaths, p<0.0001). In 
patients without liver disease, the adjusted odds ratio for inpatient mortality 
associated with 80 mg spironolactone was 1.99 (95% CI: 1.51 – 2.63). 

Reviewer Comment: This is a retrospective, uncontrolled experience that could be 
confounded.   The results should not be included in the label.

VI. Additional Review Issue: 
The feminization of male fetuses in rats exposed to spironolactone in utero is a 
concerning signal that should be included in the label for two reasons:

Reference ID: 4132033
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1. There has been one clinical case published and reported to FDA of ambiguous 
external genitalia in a male neonate whose mother was exposed to spironolactone 
during weeks 1-5 of gestation. The event was reported in 2011 and also published.8 
The 2-day old infant male (XY genotype) had a 2.2 cm webbed penis with 
suprapubic fat pad and tight phimosis with functioning external urethral meatus. 
The scrotum was well pigmented and testes were high riding.  

2. Despite the absence of other clinical evidence of ambiguous external genitalia in 
the literature or in FAERS, there is animal evidence and biological plausibility. 

I think that this case of ambiguous external genitalia in a male fetus should be 
described in section 8.1. A statement should be added: “Anti-androgen effects of 
this medication could have an impact on sexual differentiation of an infant.” While 
a pregnancy registry or pharmacovigilance study would be ideal, it is probably not 
practical because most patients who will have this formulation prescribed  

 will be elderly and disabled (unable to swallow a tablet). 
Furthermore, there is probably not enough use even of the tablet formulation in the 
pregnant population to make it practical to resolve this issue.

Currently proposed language (from applicant) in the pregnancy section: Spironolactone has 
known antiandrogenic effects. 

Rat 
embryofetal studies report feminization of male fetuses exposed to spironolactone in utero. 

In the U.S. general population, the estimated background risk of major  and 
miscarriage in clinically recognized pregnancies is 2% to 4%  and 15% to 20% , respectively.

The Maternal Health Review by Dr. Mastroyannis suggests the following language for 8.1. I 
disagree with the second sentence in the Risk Summary section of 8.1. Instead there should be 
the following: “There has been one reported case of a male fetus with ambiguous external 
genitalia who was exposed to spironolactone until week 5 in utero. Anti-androgen effects of this 
medication could have an impact on sexual differentiation of an infant”.  
8.1 Pregnancy 

Risk Summary

Based on mechanism of action and findings in animal studies, spironolactone may affect sex 
differentiation of the male during embryogenesis [see Clinical Pharmacology (12.1)]. Limited 

8 Shah A, Ambiguous genitalia in a newborn with spironolactone exposure. 93rd Annual Meeting of the Endocrine 
Society: abstr. P3-227, 2011.
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available data from published case reports and case series did not demonstrate an association of 
major malformations or other adverse pregnancy outcomes with spironolactone. Edema during 
pregnancy may arise from the physiologic and mechanical consequences of pregnancy or from 
pathologic causes (see Clinical Considerations).   Rat embryofetal studies report feminization of 
male fetuses and endocrine dysfunction in females exposed to spironolactone in utero.  Advise a 
pregnant woman of the potential risk to a male fetus.  

The estimated background risk of major congenital anomalies and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss or other 
adverse outcomes. In the U.S. general population, the estimated background risk of major 
congenital anomalies and miscarriage in the clinically recognized pregnancies is 2 to 4% and 15 
to 20%, respectively.
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