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MANAGING MEDICATIONS FOR THE FRAIL
ELDERLY PATIENTS IS A HUGE CHALLENGE....

Malinly due to the concerns of
“Polypharmacy”
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Abstract

Background: Although the prescribing information for Venlafaxine extended release includes a discussion about
possible increases in total cholesterol and triglycerides (TG) seen in healthier adult patients during premarketing
clinical trials, no post-marketing studies or case reports, that discuss the effects of venlafaxine on TG in elderly
patients with chronic kidney disease.

Case presentation: We report a 71 year-old male patient with end-stage renal disease on hemodialysis, with a
history of coronary artery disease, mild hyperlipidemia, and hypertension. This patient twice demonstrated the
severe rises in triglycerides while taking the antidepressant, i.e, venlafaxine, and discontinuing the long-term use of
fenofirate. The adverse drug reaction sub-committee at the hospital rated the second event as a “probable reaction
using the Naranjo nomogram, accordingly.

Conclusions: This case demonstrates the risk of changes in lipid profiles while taking venlafaxine and receiving on

and off fenofibrate therapy in the older adult patient with chronic kidney disease and under hemodialysis. Regular
monitoring for lipid changes after starting venlafaxine is strongly advised for patients with existing risk factors.
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Severe Hypertriglyceridemia Secondary to
Venlafaxine Use in an Elderly Dialysis
Patient-case report
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Prior to venlafaxine, mirtazapine and
escitalopram were initiated and
discontinued due to adverse effects of
drowsiness and gastrointestinal upset,
respectively.

“The effect of escitalopram was independent of 5-HTT and 5-HTR2a polymorphisms.”
(Psychiatry Investig 2016;13(1):157-160)
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Afterward, this elderly patient further
encountered either thrombosis (i.e.,
angina) or bleeding (i.e.,
gastrointestinal bleeding)
alternatively several times...




Further PGx Testing to facilitate
medication use

This patient was also vulnerable to the concerns of
thrombosis, bleeding and psychotropic agents afterward.
With his permission to collect saliva samples to send to the
certified laboratory for PGx testing, his corresponding gene
panel, e.g., CYP2D6, CYP2C19, CYP3A4, VKORCI,
OPRM1, HTR2A, associated with medications’ metabolisms,
transports and targets, were examined comprehensively.
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Current medication when
taking PGx Testing

Name quantity dosage frequency route time

Thalidomide 50mg/Cap 1 B QW PO PC
Isosorbide-5-mononitrate 20mg/Tab 1 B BID PO PC
FENOFIBRATE 200mg/Cap 1 TB Q3D PO PC
Ultracet (Tramadol /

acetaminophen )Tab (8 77) 0-5 B BID PO RE
Bisacodyl($E7) 5mg/Tab 2 B HS PO AC
Clopidogrel 75mg/Tab 1 B QD PO PC
Nifedipine OROS 30mg/Tab 1 B BID PO PC
Valsartan 160mg/Tab 0.5 B QD PO PC
Rabeprazole 20mg/Tab 1 B QD PO AC
Quetiapine 100mg/Tab 0.5 B HS PO PC
VENLAFAXINE HCI 75mg/Cap 1 TB QD PC PC

Darbepoetin Alfa 20mcg/0.5mL/Syringe 1 AM STAT 1 SC
Rabeprazole is therefore the PPI least affected by CYP4502C19 genetic polymorphism.
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PGx testing findings

Test: Phenotype: Genotype:
CYP2D6 Normal Metabolizer *1/72A

CYP2C19 Intermediate Metabolizer 12

CYP2C9 Normal Metabolizer Vit |

CYP3A4 Normal Metabolizer k]

CYP3A5 Poor Metabolizer *3/*3

VKORCA1 High Sensitivity c.-1639G>A AA
HLA-B*57:01 Negative *57:01-rs2395029T>G TT
SLCO1B1 Normal Function *1B/*1B

UGT1A1 Normal Metabolizer *1M1

TPMT Intermediate Metabolizer *1/3C

DPYD (DPD) Normal Metabolizer 1M

IFNL3 (IL28B) Favorable Response rs12979860C>T CC
NAT2 Intermediate Acetylator *4/*7B

F2 (Factor Il) Negative c.*97G>A GG

F5 (Factor V) Leiden Negative c.1601G>A GG
MTHFR Intermediate Activity c.665C>T CT / c.1286A>C AA
CYP2B6 Normal Metabolizer *1"1

OPRM1 High Sensitivity c.118A>G AA
HTR2A Normal Activity c.-998G>A AA
HTR2A Unfavorable Response c.614-2211T>C CC
HTR2C Decreased Risk Cc.-789C>TTT
GRIK4 Favorable Response €.83-10039T>C CC
CYP1A2 Normal Metabolizer *1AMA

COMT

High Activity

c.472G>A GG

ADRA2A

Intermediate Response

c.-1252G>C GC




Laboratory results interpretation (I)

CYP2C9 (genotype *1/*1) normal activity
CYP2C19 Intermediate metabolizers (genotype *1/*2): decreased CYP2C19
activity

o CYP2C19 inactivated drugs: need to decrease doses to prevent adverse effects

> Prodrug being activated by CYP2C9: need to increase dose or change medication

CYP3AS5 Poor metabolizers (non-expressers): greatly decreased CYP3A5
activity; majority of population— standard dosing

VKORCL1 (genotype AA) high sensitivity: decreased VKORC1 activity and

need to adimet warfarin imnitial doge ac the following
Table 1.
The FDA (2017) Drug Label for Warfarin. Three Ranges of Expected Maintenance Warfarin Doses based on

CYP2C9 and VKORC1 Genotype.

VKORC1 CYP2C9

*1/*1 *1/*2 *1/*3 *2/*2 *2/*3 *3/*3
GG 5/mg 57/mg 34mg 34mg 34mg 0.5-2mg
AG 5—7/mg 34mg 34mg 34mg 05-2mg 05-2mg

AA 34mg 34mg 05-2mg 05-2mg 0.5-2mg 0.5-2mg

ALL RIGHTS RESERVED



Laboratory results interpretation (11)

NAT?2 intermediate acetylators: decreased N-actyltransferase (NAT?2)
activity, increase drug levels and risk for adverse effects

F2 (Factor Il) negative: normal factor 1l levels and no increased risk of
thrombosis

OPRMI high sensitivity: .....
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Drug-gene Interaction findings

DRUG-GENE INTERACTIONS

Impact Medication Cause(s) Effects & Management

clopidogrel CYP2C19 Intermediate ~ ®
Metabolizer -
MAJOR

Clopidogrel active metabolite levels may decrease by 31-50%.

Decreased effectiveness of clopidogrel in CYP2C19 Intermediate
Metabolizer patients.

Increased risk of major adverse cardiovascular events and stent
thrombosis.

Avoid clopidogrel in CYP2C19 Intermediate Metabolizer patients.

These recommendations apply predominantly to ACS patients
undergoing PCI.

Potential alternatives to clopidogrel include: ticagrelor (Brilinta) and
prasugrel (Effient).

venlafaxine CYP2C19 Intermediate @
Metabolizer P
MINOR

Venlafaxine levels may increase by 26-75%.

Increased risk of dry mouth, sexual dysfunction, hypertension, nausea
and insomnia.

Decrease venlafaxine dose if necessary in CYP2C19 Intermediate
Metabolizer patients.

Potential alternatives to venlafaxine include: levomilnacipran (Fetzima)
and desvenlafaxine (Pristiq).
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Factors to consider the labs or testing

Genes and
variants

 Reporting of
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Which lab or testing Is the best for the patient?

_

# of gene

# of variant covered 90 88 64 56 26
# of CPIC gene 6 10 5 6 4
# of CPIC variants covered 48 70 32 36 18

Cost 449 249 399 349 149
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CYP2C19 *2,*3,*4,*4
B,*10,*17
CYP2C9  *2,*3,%4,*%5
,*6,*11,*18
CYP2D6  *2,*3,*%4,*5
,*6,*11,*18
CYP3AS  *3,%6,*7

Variant selection

*2’*3’*4’* *2,*3’*4’*5’
4B,*5,*6,* *7,*8,*17
7,%8,%9,*1

0,17

*2’*3’*4’*
5,%6,*11,*
27
*2’*3’*4’*
4M,*5,%6,
*7’*8’*9’*
10,11

*2,%3,%4,%5,
*6,

*2,*3’*4’*5’
*6,*7’*8’*9’
*10,*11,*12
FLAA*17 >
29,%35,*41,
*56A...

*21*3’*7

*1D,*3,*3
C,*6,*7

ALL RIGHTS RESERVED

*2,%3,*4,*6
*8,%9,*17

*2,%3,*17

*) *x3 ¥ *5
,*6,%11,*12

*2’*3’*4’*5
1*61*7’*81*
9,%10,*11,*
12,*14A*1
7,%41,...

*2,%3,%4,*5
1*61*91*101
*11,*41,...

_ *3,*6,*7
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Variant frequency differ from population to population

CYP2C19 | East Asian South/Central Asian | Caucasian Allele frequency African American American
allele Allele Allele Frequency (European & North American) Allele frequency Allele

Frequency frequency

57.60 48.50 62.10 57.00 67/00

8.60 1.60 0.60 0.30 0.30
*AA 0.10 0.00 0.30 0.00 0.03
*5 0.00 0.00 0.00 0.00 0.00
*6 0.00 0.00 0.10 0.00 0.00
*7 0.00 0.00 0.00 0.00 0.00
*8 0.00 0.00 0.30 0.20 0.10
*9 0.00 0.00 1.10 0.10
*10 0.00 0.00 0.40 0.10
*12 0.00 0.00 0.20 0.00
*13 0.00 0.10 1.20 0.40
*14 0.00 0.00 0.00 0.00

0.20 0.20 1.40 0.40

0.00 0.00 0.80 2.10
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https://www.pharmgkb.org/page/cyp2c19RefMaterials

Different PGX testing has different coverage. ..
Take 2C19 as the example

CYP2C19  *2,%3,%4,* *2,%3 %4 % *)*3 %4 % *) k3 %4 % *) 3 %17
4B,*10,*17 4B,*5,*6,* 5*7,*8*1 6,*8,%9*1
7,%8,¥9,*1 7 7
0,*17

Which one Is better?



Other case practice

AC is a 47 yo Caucasian male enrolled in his employer’s executive health
program. AC is relatively healthy. He currently takes atorvastatin (Lipitor) for
high cholesterol and ibuprofen (Advil) for persistent back pain (uncontrolled),
related to a previous sports-related injury. His father (Caucasian/European) has
been diagnosed with skin cancer and his mother (Ashkenazi Jewish) has a
significant familv historv of heart disease.

Poor to Intermediate
CYP2D6 a7 @*/K—'_\\(lu, Decreased activity, Drugs converted to active metabolite(s) may have reduced
\ \ efficacy. Active drugs converted to inactive metabolite(s) may cause side effects or

toxicity.

Poor
CYP2CI9 4848 o No to very low activity. Drugs converted to active metabolite(s) may have reduced
\ efficacy. Active drugs converted to inactive metabolite{s) may cause side effects or

toxicity.

Increased Risk
j Decreased UGT1A1 activity. Increased risk for severe neutropenia with irinotecan

UGT1A1 16

and toxicity and hyperbilirubinemia with nilotinib. Consult drug labeling for dosing
recommendations. Genotype also indicates carrier status for Gilbert syndrome, but
is not expected to cause marked congenital unconjugated hyperbilirubinemia.
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Thank you for your
attention

QUESTIONS ARE
WELCOME
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