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SYNOPSIS: 

On December 23,1999, BMS submitted NDA21-198 for Pravachol 1 O-mg tablets 
(nonpre&ription pravastatin). 

The information presented in this submission for Section 6 (Human Phamacokinetics) is 
summary of studies submitted to the original pravastatin NDA and subsequent supplements after 
approval of the prescription pravastatin NDA. The lo-mg tablet of pravastatin proposed for the OTC 
product has the same composition as currently marketed prescription pravastatin. 

.The Metabolism of pravastatin is not involved CYP3A4 at a clinically relevant level. The 
bioavailability is 17%. Pravastatin undergoes extensive first-pass hepatic extraction. The important 
feature of pravastatin in pharrnacokinetics related issues is that pravastatin is a substrate of P- 
glyccproteins (P-gp). Since most of CYP3A4 drugs share substrates with P-glycoproteins and some of 
CYP3A4 drugs function as potent inhibitors of P-glycoproteins, P-gp related drug interactions will be 
major mechanism in pravastatin drug interactions. 

Although this NDA does not contain any new infonation for Section 6 (HuMan 
Pharmacoldnetics), the following important question is addressed in this review: 

Are there any safety concerns about 10 mg-Pravachol@ from a clinical phamracology 
perspective? 

RECOMMENDATION: 
The Office of Clinical Phamacology and BiophamaceutWDivision of Pha’maceutical Evaluation II 
(OCPBIDPE-2) has reviewed NDA 21-198 OTC PravacholQ (nonprescription pravastatin) 10 mg tablets 
submitted on December 23,lQQQ. The labeling changes/comments (Page 5) should be sent to the 
sponsor as appropriate. 
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CLINICAL PHARMACOLOGY 

Are there any safety concerns about 10 mg-Pravachol@ from a clinical ph?=qacology 
perspective? ., 

From a clinical pharmacology perspective, the following facts concern us about safety of 
PFavaChOl@ once it beCOMeS available over the counter. _.. 

(1) Susceptibility of rhabdomyolysis: This reviewer surveyed MedWatch case reports from 1 QQO- 1999. 
There are’61 severe myopathy or rhabdomyolysis cases reported to MedWatch related to pravastatin of 
which 57 cases had specified doses in reports. The percentage of dose distribution is summarized in the 
following table: 

Table 1. Dose versus Rhabdomyolysis 

DOSE CASES PERCENT 
5Mg 3 5.3 % 

10Mg 38 66.6 % 
20 mg 13 22.8 % 
40 Mg 3 5.3 % 
TOTAL 57 100 % 

The data is also presented in the following figure: 

Figure 1. 

Doses Versus Rhabdomyolysis Cases 

1 5mg 10 mg 
1 

20mg 1 40mg 
I 

IEICASES] 3 1 38 1 13 1 3 I 
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Two fatalities due to rhabdomyolysis may be related to pravastatin. One case was 84 years old 
Japanese patient under IO-mg pravastatin therapy, who aIS0 suffered from bacterial infection. The other 
fatality case was 56 years old American patient under 20-mg pravastatin therapy. 

From Table 1, it should be noted that the majority of rhabdomyolysis cases occurred in the low 
dose range between 5 mg to 10 mg per day. This reviewer further analyzed the population distribution of 
this severe adverse drug event (Figure 2). 

Figure 2. 

Racial Distribution of Rhabdomyolysis 

20 
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10 
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Therefore, the Asian patients may be particularly susceptible to develop rhabdomyolysis although 
the patients were given less than or equal to the lowest recommended dose, 10 mg. The mechanism is 
unknown. It may be related to genetic makeup, low body weight, disease status, etc. Since there are 
most cases related tolO-mg dose in Japanese patients, this reviewer also analyzed age and gender 
distribution as shown in Figure 3 and Figure 4. 

Figure 3. 

Age Distribution of Rhabdomyolysis in IO-mg 
Incidents 
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Figure 4. 

Gender Distribution of Rhabdomyolysis in lo- 
mg Incidents 
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MedWatch case reports reveal that rhabdomyoly& can occur in very low dose of pravastatin 
such as 5mg daily doses. The lo-mg use of pravastatin was related to one fatal rhabdomyolysis 
case. ‘After reviewing these post market reports, this reviewer found that rbabdomyolysis does not 
seem to have gender-related preference. However, it can not be determined if the advanced age is 
related to increase incidents since this reviewer did not have a complete prescription information for 
all abes of patients. 

(2) Multiple drug interactions: Pravastatin is a substrate of P-glycoproteins. From original NDA, 
supplements and publications, we know that many potent inhibiiors of P-glycoproteins can 
significantly increase the phannacokinetic parameters of pravastatin. The following table summarizes 
the outcomes of drug-drug interactions with these inhibitors. 

Table 2. Pravastatin Interactions with Inhibitors of P-Glycoproteins. 
Drug 1 Study design 1 Pravastatin 1 Ratio of Means 

Dose AUC Cmax 
ltraconazole 200 mg, single 40 mg, single 1.7 2.5 

dlose dose 
Erythromycin OSgQID X 7 40 mg, single 1.7 2.2 

days dose 
Clarithromycin 0.5 g BID X 7 40mgqdX7 2.0 UD 

days days 
Cyclosporin A 2-6mg/kg/day 20 mg, single & 5.0 UD 

Verapamil 
1 X 28 days 1 multiple doses I I 
1 420 mg(lR) on 1 40 mg, single 1 1.3 1 1.42 

Furthermore, the patients who need to take lipid-lowering drugs are likely in advanced age. They 
often have multiple medical problems and are often under multiple drug therapies. Different 
categories of drugs such as calcium channel blockers, macrolide antibiotics, etc. can be prescribed to 
a patient at the same time. These inhibitory drugs of p-glycoproteins can act on additive manner to 
exhibit inhibitory additive effect on pravastatin. The Table 3 shows some representative of some 
categories of drugs that function as inhibitors of P-glycoproteins. 
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Calcium Channel 
I 
1 Calmodulin 

Blockers antagonists 
Verapamil Trifluoperatine 
Nifedipine Chlorpromazine 

‘ Azidoplne . . _. 

One important fact should be emphasized here that most CYP3A4 
glycoproteins. Some of them also function as inhibitors of P-glycoproteins. 
marketed drugs are CYP3A4 drugs, the potential for P-glycoprotein related 
conceivable, 

drugs share substrates 
Since 55% to 70% of 
drug interactions is 

with P- 

(3) Pravastatin interaction with fibrates. Both categories of drugs, statins and fibrates can cause 
rhabdomyolysis during monotherapy. Since they share a common severe adverse drug event, the 
combination therapy of both classes should generally be avoided. All statins but pravastatin don’t interact 
with fibrates in pharmacokinetic profiles. However, gemfibrozil can decrease urinary excretion and 
protein binding of pravastatin and significantly increase the pharmacokinetic parameters such as AUC, 
Cmax, and Tmax. The other fibrates such as fenofibrate etc. can have similar PK related interactions with 
pravastatin. 

This PK related drug interactions between pravastatin and fibrates increase the potential to 
develop rhabdomyolysis. The cases reported to MedWatch support the increased risk. 

The reviewer% general comments: 
Pravastatin is a relatively safe prescription drug. However, if it becomes an OTC product, we 

would have safety concerns about racial difference in susceptibility of rhabdomyolysis, additive inhibitory 
effects of multiple P+p inhibitory drugs to increase the bioavailability of pravastatin, and the PK and PD 
related interactions with tibrates to increase the risk of rhabdomyolysis. 

LABELING COMMENTS: 
@M&&-t& should be removed from labeling; Double underlined should be added to labeling; (Q 
indicates an explanation only and is not intended to be included in the labeling) 

WARNINGS1 

Do not use if you are: 
Already taking prescription medication to lower your cholesterol or are taking erythromycin, 

. 

that they can significantly increase phartnacokinetic parameters 
increase the risk to develop severe adverse drug event, 
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Xiaoxiong (Jim) Wei, M.D., Ph.D. 
Division of Phannace,utical ,@+luation II 
Oftice of Clinical Pharmacology and Biophannaceutics 

RD initialed by Hae-Young Ahn, Ph.D., Team Leader 

FT initialed by Hae-Young Ahn, Ph.D., Team Leader 

CPB Briefing (May 23, 2000): Shiew-Mei Huang, John Hunt, Hae-Young Ahn, Suliman Al-Fayoumi, 
Margaret Simoneau, and,Jim Wei 

CC: NDA 21-198 (orig., 1 copy), HFD-510 (Simoneau), HFD-850 (Lesko), HFD-870 (wei, Ah, 
Huang), CDR. 

Attached: proposed OTC labeling. 
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Before You Start SEE YOUR DOCTOR tochwk yowchokrtwol 

RFi!JgR<+lO gjp 
lrvrls and dlacusa your risk facton for hurt dfaaaaa. 

FREE ENROLLMENT In PrirvsCan A consumer support and 
.I rmvshtar wwnm. CaU G888-2flO475lB. 

ACTIVE INGliEPlENt Pravsstaffn sodium. 10 mu ow tablet PURPOSE Choliwsml redticsr 

USE 

li!fxb 

To bwer choeisterd 8 II is still high abr 8 pmgram of diit and exercise AND 
For Men: For Women: 

8 Yaw Total Chdeslerd number is 
bstween zXxb240 mgldL AND 

l Yc!w Toiai cholwtwd numbs is between 200-240 rn@. AND 

see Yaw or. 
8 You are88 yema of age ar olderFor wornon, 

Belare Usa 
8 Youan35yumd~geotdder. the risk at heact dkrarse intnaaea atter menopau~. 

WARNINGS l Prqnant, nursing or still able to become pregnwu. K-p this and rU drugs out 

v 

. 

! 

b@OWIl b have tb~kll diStGSW (UdeSS told b do SO by 3 docroc): 
Ii&M diiesu, Dlabeter. Liver diiase 

& tb m& ef cMl&,fi 

l Atready taldng prwaiptbn madicatin to lower your 
Inc880decddentel 

pYFAy 
+~~l+ol or em ta@g efyihromycin (an an&iiicE 

ovefdou, get madii help 

l ’ $omaone who drinks 3 or moca ok&olk beveragoa daity. 
rig)rtPws/wconrauo 
pimfl cantd center 

0 Under the aged 18 years of age. immediataiy 
8 AUwgb b pravastatin or any of the inadiva inqfadianta. 

l Your ?otal ChclastemI is rnnru than 240 mgldL arwor your Good CMestamt (HDL) c very w. 
8 YOU have mar8 than one of he% risk factor0 for heart disease: 

AskYaw Doctor . 
edore Us. I(: 

Smoking, Hih blood pressure. homily hidory Of h&M disaasr 

Many ot fhe ebom dercnbe you. pu am al kf88ssd risk ?o? Chohteid dmaga acd tney need 

/X~sCriptkdlSWnyfhf’fW’echol. Se8yO~fCkXf~IbrIW~&f~iC6. 

m&iz fit*. ti you havr any unusual muscle pain 01 tenderness. that is not caused by l CM, fv, recan( injury 

Yaw Do&r 
orqmin. lhlsbveryinpartanl ifyoualsofed w88kwb8voafev8r. 

DIRECTIONS 8 T&o 1 tablet evwy day. at bed lime. 
. 8 wukr Idor cmsutt your cbctctronw more to find cut 8 you havu mxhed I he&thy chote~eml levdl. 

0 
0 

- rYyou have macheda healthy cholesterd lovekeep laking PwachoI 10. to stay at 8 heatthy levet. 
. If you haven1 mocha0 ha8Athy cho~8tan3 Mel. you may need a prascwbn dolo of Pravachol 

8 On~08y~rhaveyPuf ChO18StSrd kvddrecksd, 
8 Contlnw lo exercise and stay on a low-fat diet. 

Tampar b&tan: Innor Unit DO nal use if foil real is tom or broken. This package for househol& without young children. 
_.. __._ ___.._._. . ..___-----. ..- _.-.. ._ . . .-. ..- -_--. _ . . . . ___- ..-...__ --. - “._ ._ 
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