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Hello Colleagues,
 
Best wishes for this Monsoon!

ATGC Life, our newsletter, intends to bring recent developments 
in the field of genetics at your doorstep. The latest updates in the 
diagnostic approach, treatment therapies, and practice 
guidelines can enhance diagnosis and treatment outcomes for 
your patients. 

This issue focuses on the latest advances in pharmacogenomics, 
which include understanding how genes affect a person's 
response to certain drugs. This edition includes information about 
different genetic variants that are associated with 
chemotherapeutic toxicity and adverse events in breast cancer 
patients, which can help improve patients’ adherence to 
chemotherapy and overall survival outcomes. The role of 
precision medicine and pharmacogenomics in lifestyle disorders 
like hyperthyroidism and diabetes is discussed. For diabetes, 
pharmacogenomics evaluation is extremely beneficial in 
personalizing medicine, particularly in monogenic diabetes. 
Pharmocogenomics plays a significant role in diagnosing and 
treating thyroid dysfunctions better by using tailored treatment 
strategies. Further, a review of methotrexate pharmacogenomics 
in rheumatoid arthritis focuses on the current knowledge among 
clinicians and challenges. Moreover, we also included the updates 
of recent research studies and other developments in the field of 
genetics. 

Best Regards,

Dr. Hima Challa

Dr. Hima Challa  
Director, GenepoweRx

MD FACP, MD in Internal Medicine, USA, 
Professional Degree in Medical Genomics, 
Harvard Medical School , Masters in Nutrition 
science, Texas Women University, Founding 
member of Pharmacogenomics Research 
Network, Program Director, Internal 
Medicine residency  program, Campbell 
University

Our Mission is to improve every 
individual’s quality of life derived 
from advanced genomics and 
overall health profile by bringing 
in genomic solutions to main-
stream clinical practices.

“

“
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A 60-year-old man was referred to us for uncontrolled 

hypercholesterolemia.

Patient Story

Hypercholesterolemia, or hyperlipidemia refers to high 

cholesterol levels in the blood. If this condition is not 

controlled, plaque can accumulate in the blood vessels. 

This can obstruct blood supply to various parts of the 

body; if your heart or brain doesn’t get enough blood 

supply, it can lead to heart attack or stroke. 

Patients with hypercholesterolemia are treated with 

statins, when other lifestyle modifications have failed to 

control the cholesterol levels. Statins decrease the 

amount of bad cholesterol circulating in the blood. 

Sometimes, statins can cause undesirable side effects in 

certain patients, such as headache, dizziness, physical 

weakness, muscle pain, etc. 

The patient had hypercholesterolemia for 20 years, 

fortunately without any cardiovascular complications. He 

has been treated with a variety of statins or lipid-lowering 

agents. As a result of this, he suffered from severe side 

effects, including myalgia or muscle pain and elevation in 

lipid enzymes implicating liver damage. Over 20 years, he 

was prescribed different kinds of medications, but the 

lipid levels were uncontrolled.

A detailed personal evaluation was performed, and a 

GenepoweRx comprehensive genomic screening was 

completed. This revealed that the patient had a variant for 

the proprotein convertase subtilisin/Kexin type 9 (PCSK9) 

gene. The presence of this gene product increases 

cholesterol levels in an individual naturally. This can explain 

why use of statins and other treatment methods were 

ineffective. 

The patient was prescribed only Repatha (evolocumab), a 

PCSK9 inhibitor, and was asked to stop taking previous 

statins and fibrate medications. 

At the 6 months follow-up, his cholesterol level was 

controlled with gradual improvement with no side effects. 

The patient was relieved that he was able to understand 

the underlying cause of his condition, and after all the 

years, a small change in the medication specific to his 

condition will help him lead a better life. 
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Pharmacogenomic Evaluation of 
Chemotherapy Toxicity in Breast Cancer

Various classes of cytotoxic agents, such as anthracyclines, 

taxanes, alkylating agents, antimetabolites, etc. are 

essential for the treatment of metastatic and some types of 

early breast cancer. Despite the benefit of chemotherapy in 

increasing overall survival in breast cancer patients, its side 

effects affect the treatment outcome. 

The outcomes of breast cancer chemotherapeutic 

management, including response and incidence of adverse 

events, differ even in patients with similar subtypes, stages, 

and grades. This variation can be attributed to factors like 

patient's age, diet, alcohol use, smoking, menopausal state, 

other medications, as well as genetic factors. This article 

discusses the toxicity and adverse events of individual 

chemotherapeutic agents or combination regimens, 

investigated through pharmacogenomics studies. 

The use of trastuzumab in Her-2 positive cases and 

left-sided radiation therapy in some cases of left-sided 

breast cancer are two less-considered 

cardiotoxicity-disposing factors. Few studies investigating 

single nucleotide polymorphisms (SNPs) found five SNPs 

significantly associated with AIC – rs246221 in ABCC1, 

rs1045642 in ABCB1, rs1056892 in CBR3, rs10838611 in 

ATG13, and UGT2B7 -161. One study had conflicting results; 

one variant in CBR3 had no significant association with 

cardiac failure (Reinbolt et al.). On the other hand, another 

study showed that this variant significantly increased the 

risk of reducing the ejection fraction to less than 55% 

(Hertz et al., 2016). A few other studies found rs28714259 

and electron transfer flavoprotein beta (EFTB) gene to be 

associated with AIC (Schneider et al., 2017 and Ruiz-Pinto 

et al., 2018).

Anthracycline–induced cardiotoxicity (AIC)
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A few studies found that CYP2C8 low function alleles was 

associated with neurotoxicity following taxane use (Hertz 

et al., 2013; Abraham et al., 2014; Lam et al., 2016). Two 

variants of ABCB1, rs1045642 and rs1128503, were found 

to be associated with an increased risk of neuropathy (Kus 

et al., 2016; Tanabe et al., 2017), whereas rs3213619 was 

associated with a decreased risk of sensory neuropathy 

(Abraham et al., 2014). Low activity alleles in FANCD2 

were significantly associated with development of TIN 

(Sucheston et al., 2011), but this was not replicated in any 

other cohort. One of the genome-wide association studies 

suggested a novel biomarker in the congenital peripheral 

neuropathy gene FGD4 as an effector in the onset of 

neuropathy, while another indicated that CYP2C8 poor 

metabolizers are at higher risk of developing grade ≥2 

neurotoxicity following paclitaxel treatment (Hertz et al., 

2014). 

Commonly reported systemic toxicities during breast 

cancer chemotherapy include nausea, vomiting, diarrhea 

or constipation, pain, arm swelling, breast skin irritation, 

and high susceptibility to infections. One study found an 

SNP, calcium channel voltage-dependent subunit beta 4 

(CACNB4), which was associated with docetaxel-induced 

alopecia. Different pharmacogenomic studies have 

determined various chemotherapy-associated toxicities in 

breast cancer patients, but they were not consistent in 

their selected outcome, their selected genes, and the 

used chemotherapeutic regimens.

Many breast cancer cases are treated with chemotherapy. 

Decreasing chemotherapy side effects is essential to 

improve quality of life of the patients, prevent treatment 

cessation by practitioners or refusal of treatment by 

patients. One approach is by pharmacogenomics 

evaluation of the patient. Recent research has highlighted 

various genetic variants that are associated with 

chemotherapeutic toxicity and adverse events. 

1. Al-Mahayri ZN, Patrinos GP, Ali BR. Toxicity and Pharmacogenomic Biomarkers in Breast Cancer 
Chemotherapy. Front Pharmacol. 2020 Apr 15;11:445.
2. Reinbolt R. E., Patel R., Pan X., Timmers C. D., Pilarski R., Shapiro C. L., et al. (2016). Risk factors for 
anthracycline-associated cardiotoxicity. Support Care Cancer. 24 (5), 2173–2180.
3. Hertz D. L., Caram M. V., Kidwell K. M., Thibert J. N., Gersch C., Seewald N. J., et al. (2016). Evidence for 
association of SNPs in ABCB1 and CBR3, but not RAC2, NCF4, SLC28A3 or TOP2B, with chronic 
cardiotoxicity in a cohort of breast cancer patients treated with anthracyclines. Pharmacogenomics 17 (3), 
231–240.
4. Schneider B. P., Shen F., Gardner L., Radovich M., Li L., Miller K. D., et al. (2017). Genome-Wide 
Association Study for Anthracycline-Induced Congestive Heart Failure. Clin. Cancer Res. 23 (1), 43–51.
5. Ruiz-Pinto S., Pita G., Martín M., Alonso-Gordoa T., Barnes D. R., Alonso M. R., et al. (2018). Exome array 
analysis identifies ETFB as a novel susceptibility gene for anthracycline-induced cardiotoxicity in cancer 
patients. Breast Cancer Res. Treat 167 (1), 249–256.
6. Hertz D. L., Roy S., Motsinger-Reif A. A., Drobish A., Clark L. S., McLeod H. L., et al. (2013). CYP2C8*3 
increases risk of neuropathy in breast cancer patients treated with paclitaxel. Ann. Oncol. 24 (6), 
1472–1478.
7. Abraham J. E., Guo Q., Dorling L., Tyrer J., Ingle S., Hardy R., et al. (2014). Replication of genetic 
polymorphisms reported to be associated with taxane-related sensory neuropathy in patients with early 
breast cancer treated with Paclitaxel. Clin. Cancer Res. 20 (9), 2466–2475.
8. Eckhoff L., Feddersen S., Knoop A. S., Ewertz M., Bergmann T. K. (2015). Docetaxel-induced 
neuropathy: a pharmacogenetic case-control study of 150 women with early-stage breast cancer. Acta 
Oncol. 54 (4), 530–537.
9. Lam S. W., Frederiks C. N., van der Straaten T., Honkoop A. H., Guchelaar H.-J., Boven E. (2016). 
Genotypes of CYP2C8 and FGD4 and their association with peripheral neuropathy or early dose 
reduction in paclitaxel-treated breast cancer patients. Br. J. Cancer. 115 (11), 1335–1342.
10. Kus T., Aktas G., Kalender M. E., Demiryurek A. T., Ulasli M., Oztuzcu S., et al. (2016). Polymorphism of 
CYP3A4 and ABCB1 genes increase the risk of neuropathy in breast cancer patients treated with 
paclitaxel and docetaxel. Onco Targets Ther. 9, 5073–5080.
11. Tanabe Y., Shimizu C., Hamada A., Hashimoto K., Ikeda K., Nishizawa D., et al. (2017). Paclitaxel-induced 
sensory peripheral neuropathy is associated with an ABCB1 single nucleotide polymorphism and older 
age in Japanese. Cancer Chemother. Pharmacol. 79 (6), 1179–1186.
12. Sucheston L. E., Zhao H., Yao S., Zirpoli G., Liu S., Barlow W. E., et al. (2011). Genetic predictors of 
taxane-induced neurotoxicity in a SWOG phase III intergroup adjuvant breast cancer treatment trial 
(S0221). Breast Cancer Res. Treat. 130 (3), 993–1002.
13. Hertz D. L., Roy S., Jack J., Motsinger-Reif A. A., Drobish A., Clark L. S., et al. (2014). Genetic 
heterogeneity beyond CYP2C8*3 does not explain differential sensitivity to paclitaxel-induced 
neuropathy. Breast Cancer Res. Treat. 145 (1), 245–254.
14. Kim K., Ahn J.-H., Kim S.-B., Jung K. H., Yoon D. H., Lee J. S., et al. (2012). Prospective evaluation of the 
drug-metabolizing enzyme polymorphisms and toxicity profile of docetaxel in Korean patients with 
operable lymph node-positive breast cancer receiving adjuvant chemotherapy. Cancer Chemother. 
Pharmacol. 69 (5), 1221–1227.
15. Chaturvedi P., Tulsyan S., Agarwal G., Lal P., Agarwal S., Mittal R. D., et al. (2013). Influence of ABCB1 
genetic variants in breast cancer treatment outcomes. Cancer Epidemiol. 37 (5), 754–761.
16. Voon P. J., Yap H. L., Ma C-Y-T, Lu F., Wong A. L. A., Sapari N. S., et al. (2013). Correlation of 
aldo-ketoreductase (AKR) 1C3 genetic variant with doxorubicin pharmacodynamics in Asian breast cancer 
patients. Br. J. Clin. Pharmacol. 75 (6), 1497–1505.
17. Angelini S., Botticelli A., Onesti C. E., Giusti R., Sini V., Durante V., et al. (2017). Pharmacogenetic 
Approach to Toxicity in Breast Cancer Patients Treated with Taxanes. Anticancer Res. 37 (5), 2633–2639.
18. Tang N. L. S., Liao C. D., Wang X., Mo F. K. F., Chan V. T. C., Ng R., et al. (2013). Role of 
pharmacogenetics on adjuvant chemotherapy-induced neutropenia in Chinese breast cancer patients. J. 
Cancer Res. Clin. Oncol. 139 (3), 419–427.
19. Tsuji D., Chaturvedi P., Agarwal G., Lal P., Agrawal S., Mittal R. D., et al. (2013). Pharmacogenetic 
influence of GST polymorphisms on anthracycline-based chemotherapy responses and toxicity in breast 
cancer patients: a multi-analytical approach. Mol. Diagn. Ther. 17, 371–379.

Hematological toxicity is the most common adverse event 

that occurs with the use of cytotoxic agents. During 

chemotherapy, about 50% of breast cancer patients 

develop neutropenia of any grade, whereas 20% suffer 

from a more severe form known as febrile neutropenia. A 

few studies found significant association between ABCB1 

variants and hematological toxicity induced by any 

cytotoxic regimen (Kim et al., 2012; Chaturvedi et al., 2013; 

Voon et al., 2013; Angelini et al., 2017). The G allele of 

rs776746 (CYP3A5) showed significant protective effect 

against neutropenia following any cycle of Adriamycin and 

cyclophosphamide  (Tang et al., 2013). Also, CYP2B6*6 

was found to have a protective effect from high grade 

neutropenia (Tsuji et al., 2016).

Taxanes Induced Neuropathy (TIN) Other Systemic Chemotherapy Toxicities

Conclusion

References: 

Hematological Toxicity
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Hyperthyroidism and Precision Medicine: 
Diagnostic Issues

Thyroid hormones play an integral role in our physiology – 

they regulate metabolism, cardiovascular and bone health, 

neurological functions, and body growth. Aberrations in 

thyroid hormone levels impact almost all major body 

systems. Thus, early diagnosis and management of thyroid 

disorders is extremely important. 

Precision medicine is vital to determine specific 

environmental and genetic factors that increases risk of 

thyroid disorders and affect treatment outcomes. This can 

help to diagnose and treat thyroid dysfunctions better by 

using tailored treatment strategies. In this article, we shall 

discuss the problems pertaining to diagnosis of 

hyperthyroidism using precision medicine. 

Serum TSH levels is the key for diagnosis of thyroid 

dysfunction. Unfortunately, there are quite some  issues 

related to the assessment of TSH levels :

Twin studies have shown that Grave’s disease may be 

triggered by genetic predisposition. Specific genotypes of 

HLA,CTLA4,CD40 and thyroglobulin may contribute to 

Grave’s disease. However, we are yet to figure out the 

specific combination of genetic variations that causes this 

condition.  

Grave’s disease is diagnosed by the presence of 

antibodies (Ab) against the TSH receptor (TRAb). Some 

patients having hyperthyroidism and diffuse goiter have 

undetectable antibody levels whereas some patients with 

detectable TRAb levels have silent thyroiditis and not 

Grave’s disease. Such issues may lead to inaccurate 

diagnosis. 

Personalized or precision medicine requires a large 

amount of information in the form of clinical data, 

laboratory investigations, behavioral and psychosocial 

data, and biological information etc. This data would then 

have to be analyzed to address questions related to the 

prevention and treatment of thyroid dysfunction. In a 

nutshell, it would require a huge investment of time and 

money.

Other barriers in the way of development of precision 

medicine tailored for hyperthyroid treatment includes high 

testing cost, lack of reliable biomarkers that can predict 

most conditions, and insufficient knowledge among the 

clinicians regarding genetics and genetic counseling with 

regards to thyroid disorders. 

1. Elsevier. Volume 63, Issue 7. Pages 354-363. (Aug-Sept, 2016). 
https://www.elsevier.es/en-revista-endocrinologia-nutricion-english-edition--412-articulo-thyroid-dysfunc
tion-in-era-precision-S2173509316300745. Accessed on August 10, 2022.
2. PubMed. Bioinformatics challenges for genome-wide association studies. Feb 15, 2010; 26(4): 445-455.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2820680/. Accessed on August 10, 2022.
3. Paul W. Ladenson. Precision medicine comes to thyroidology. The Journal of Clinical Endocrinology & 
Metabolism, Volume 101, Issue 3, 1 March, 2016.
https://academic.oup.com/jcem/article/101/3/799/2804722. Accessed on August 10, 2022.

Diagnostic challenges in Grave’s disease: 

Limitations and difficulties in Precision 
medicine

Issues with measuring thyroid hormones

Reference:

TSH cross-reacts with other glycoproteic hormones 

which can result in falsely elevated TSH levels, (this 

problem can be countered by using monoclonal 

antibody assays). 

Endogenous TSH antibodies and inactive forms of 

TSH can affect TSH levels.  

Other factors like time of TSH sampling, drugs, body 

weight, pregnancy can all affect TSH levels.

1.

2.

3.

For measuring serum T3 and T4 levels, we have developed 

highly reliable and accurate technology like liquid 

chromatography tandem mass spectrometry. However, 

the issue is that we still follow the standard reference 

values completely obliviating the fact that there are 

individual factors that affect thyroid hormone levels and 

‘normal’ T3 and T4 values are patient specific.
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Role of Pharmacogenomics in Diabetes

Diabetes mellitus has emerged as a major public health 

epidemic in the 21st century. It is predicted that the 

worldwide prevalence of diabetes will become double 

from 171 million cases in 2000 to 366 million in 2030. India 

ranks the highest with respect to diabetes prevalence. 

Antidiabetic drugs is the cornerstone of diabetes 

management. The management of type 2 diabetes 

mellitus includes various classes of oral hypoglycemic 

agents, such as biguanides, sulfonylureas, 

thiazolidinediones, meglitinides, DPP4 inhibitors, SGLT2 

inhibitors, α-glucosidase inhibitors, and GLP1 analogues. 

Medication regimens for diabetes are well defined and 

standardized. However, not all the type 2 diabetic patients 

have the same responsiveness to the prescribed 

treatment.

Pharmacogenomic studies have described links between 

single-nucleotide variation and drug responsiveness. 

Identification of these variants associated with drug 

resistance may provide a solid foundation in establishing 

individualized therapeutic approaches in the treatment of 

type 2 diabetes. In this article, we shall understand how 

pharmacogenomics can contribute to personalizing 

treatment in diabetes. 

Multiple genetic variants are involved in the pathogenesis 

of type 2 DM. Few of them include TCF7L2, PPARG, 

KCNJ11, WFS1, SLC30A8, JAZF1, and HNF1B genes. Type 2 

diabetes is a multifactorial disorder, and its pathogenesis 

involves a complex interplay between genetic, clinical 

phenotype and environmental factors. So, although 

pharmacogenetic information is an important tool in clinical 

decision making, other factors such as patient phenotype 

(eg: sex, age, bod mass index), metabolic factors etc also 

contribute a lot to the drug response. Thus, personalizing 

medicine for a patient with type 2DM needs to take all 

these factors into consideration. 

Certain rare forms of diabetes are caused by a single point 

gene variation (either a mutation or a deletion of or within 

a gene). These are called monogenic diabetes.  Eg: 

Maturity onset diabetes of the young(MODY) is a rare beta 

cell disorder that causes neonatal diabetes. MODY is 

generally caused by a mutation in the HNF1A gene. Studies 

have shown that this type of diabetes is extremely 

sensitive to sulphonylureas. Determining the genetic data 

has resulted a major transition in therapy in this group of 

patients- from insulin to low dose sulphonylureas. In 

monogenic diabetes, pharmacogenomic data helps to 

determine definitive treatments.

Pharmacogenomic studies is extremely useful in 

personalizing medicine especially in monogenic diabetes. 

Studies have shown that most type2DM has a polygenic 

etiology. Though pharmacogenetic variants have been well 

described for antidiabetic drugs used in type 2 DM, other 

factors such as clinical phenotype also needs to be 

considered for personalizing medicine. 

Genome wide association studies (GWAS) have identified 

specific gene loci which are involved in the 

pathophysiology of diabetes. These specific genes play a 

role in insulin secretion, insulin resistance, beta cell count, 

obesity related diabetes. Genotyping can help to prevent 

and select treatment strategies by identifying specific 

diabetes risk factors at the genetic level.  

1. Pharmacogenomics FAQ. National Human Genome Research Institute. 
https://www.genome.gov/FAQ/Pharmacogenomics 
Accessed on 29-07-2022
2. Chapter 9 - The Role of Pharmacogenomics in Diabetes. Science Direct. 
https://www.sciencedirect.com/science/article/pii/B9780128126264000097 
Accessed on 29-07-2022
3. Pharmacogenomic Studies of Current Antidiabetic Agents and Potential New Drug Targets for 
Precision Medicine of Diabetes. Diabetes Ther (2020). https://doi.org/10.1007/s13300-020-00922-x 
Accessed on 29-07-2022
4. Diabetes: Is There a Future for Pharmacogenomics Guided Treatment? Clinical Pharmacology and 
Therapeutics. https://pubmed.ncbi.nlm.nih.gov/31012484/
Accessed on 29-07-2022
5. Pharmacogenomics of Drug Response in Type 2 Diabetes: Toward the Definition of Tailored 

Pharmacogenomics in preventing 
diabetes risk and tailoring therapy:

Monogenic diabetes:

Conclusion

Reference:
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Pharmacogenomics of methotrexate in patients 
with Rheumatoid arthritis – Current Knowledge 
and Challenges

Genetics play a huge role in determining disease activity 

and treatment response. In this era of precision medicine, 

genotyping has become extremely important to identify 

the safest, effective, and cost-effective treatment. 

Methotrexate(MTX), a conventional synthetic DMARD, is a 

potent anti-inflammatory and antiproliferative drug and 

the gold standard for the treatment of RA.  However, 

around 30-40 % of the patients who take MTX do not get 

relief and eventually discontinue treatment owing to its 

adverse effects like nausea, oral ulcers, abdominal 

distress, fatigue, chills, dizziness, etc. This disparity in MTX 

effectiveness can be partly explained by understanding 

the pharmacogenomics of this drug.  

In this article, we shall investigate how long we have come 

to understand MTX pharmacogenomics and what are the 

challenges in incorporating this data in clinical settings. 

Genetic biomarkers of MTX response: 

MTX pharmacogenomics research- 
challenges 

1. MTHFR: Methylenetetrahydrofolate reductase (MTHFR) 

is probably the most widely studied gene in RA. This gene 

encodes an important enzyme that catalyzes various 

reactions in the MTX cellular pathways. Studies show that: 

2. ATIC: ATIC is an important gene involved in the 

metabolism of MTX. Studies have shown that:

3. MTX transporters:  RFC-1 80G > A is a folate transport 

protein with high affinity to MTX. 

4. MTR / MTRR : MTR and MTRR enzymes participate in 

folate and adenosine metabolism. MTR AG and MTRR G 

allele have been found to show poor response of MTX in 

RA patients. 

5. Thymidilate synthase: Thymidilate synthase (TS) is a 

folate pathway enzyme that is inhibited by MTX 

polyglutamates (MTX is converted to MTX polyglutamates in 

the cell). Patients having ‐3R allele of the genetic variant in 

the enhancer region of thymidylate synthase which encodes 

TS (TYMS‐TSER‐2R/3R) have higher TYMS mRNA expression 

than those with ‐2R and require a higher MTX dosage. 

ATIC 347CC genotype is associated with high MTX 

efficacy. 

ATIC 347GG genotype is associated with high risk of 

gastrointestinal adverse effects related to MTX.

ATIC 347 GG+GC genotype is associated with lack of 

response to MTX and MTX related toxicity in 

Caucasian patients with RA. 

People with RFC1 80A allele (AA-GA) respond better 

to MTX than those with the RFC1 80 GG genotype. 

Patients with RFC-1 AA genotype respond better to 

MTX therapy than carriers of AG and GG genotypes.

Patients having MTHFR 1298AA and MTHFR 677CC 

genotype show better clinical improvement with MTX.

MTHFR677TT carriers have more than 4-fold risk for 

nonresponse to MTX when compared to MTHFR677C 

carriers. 

a.

b.

a.

b.

a.

b.

c.
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1. Qiu, Q., Huang, J., Shu, X. et al. Polymorphisms and Pharmacogenomics for the Clinical Efficacy of 
Methotrexate in Patients with Rheumatoid Arthritis: A Systematic Review and Meta-analysis. Sci Rep 7, 
44015 (2017).
2. Conti V, Corbi G, Costantino M, De Bellis E, Manzo V, Sellitto C, Stefanelli B, Colucci F, Filippelli A. 
Biomarkers to Personalize the Treatment of Rheumatoid Arthritis: Focus on Autoantibodies and 
Pharmacogenetics. Biomolecules. 2020 Dec 14;10(12):1672.
3. Acosta-Herrera M, González-Serna D, Martín J. The Potential Role of Genomic Medicine in the 
Therapeutic Management of Rheumatoid Arthritis. J Clin Med. 2019 Jun 10;8(6):826.

William A Murphy, Nan Lin, Amy Damask, Gregory G Schwartz, P Gabriel Steg, Michael Szarek, Poulabi 
Banerjee, Sergio Fazio, Garen Manvelian, Robert Pordy, Alan R Shuldiner, and Charles Paulding. (2022). 
Pharmacogenomic Study of Statin-Associated Muscle Symptoms in the ODYSSEY OUTCOMES Trial. Circ 
Genom Precis Med. 2022 Jun;15(3):e003503.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9213083/

In the past few decades, a lot of research has been done 

related to methotrexate pharmacogenomics in RA. 

However, using these research data in clinical decision 

making is still a challenge due to the following reasons:

These challenges can be tackled. Ideally, the only way to 

tackle these challenges is to conduct high quality research 

with large sample sizes, homogenous samples, well 

designed strategies to minimise bias and implementing 

standardized, well monitored treatment protocols.  

1. The genetic biomarkers of MTX discussed in this article 

lack a strong evidence base that supports its use in 

personalizing care. 

2. Although, the genetic biomarkers of MTX are good 

predictors of drug effectiveness, they still don’t fully 

explain the patient response to treatment. 

3. Various factors such as sex, ethnicity, RF status, duration 

of the disease and treatment, prescribed dose of MTX, 

MTX with or without the combination of other drugs and 

even the baseline disease activity of the participants in the 

pharmacogenomic studies might greatly influence the 

correlation of genetic polymorphisms and the MTX 

efficacy. 
A latest study found an intronic variant (rs6667912) located 

within TMEM9 that was significantly associated with clinical 

statin-associated muscle symptoms (SAMS). The study 

was published in the journal – Circulation: Genomic and 

Precision Medicine.

 

Statin therapies are known to frequently show adverse 

events like SAMS. This double-blind, randomized, placebo 

controlled clinical trial was conducted to study the safety 

and efficacy of alirocumab in patients with acute coronary 

syndrome receiving high-intensity statin therapy. The aim 

of this study was to recognize genetic variants related to 

atorvastatin and rosuvastatin-mediated SAMS. 

Subjects with 2 phenotypes (clinical SAMS and creatine 

kinase levels) were included in the study and a 

multi-ancestry genome-wide association study was 

carried out.

A new genome-wide association for an intronic variant 

(rs6667912), situated within TMEM9 in patients showing 

clinical SAMS was identified. This intronic variant was 

present almost 30kb upstream of CACNA1S, a locus 

identified in people with severe SAMS. Also, 2 loci, at 

LINC0093 and LILRB5, which were earlier associated with 

creatine kinase levels, were identified.

Thus TMEM9 is associated with clinical SAMS and the 

previously identified loci LINC0093 and LILRB5 are 

associated with creatine kinase levels in patients with 

acute coronary syndrome receiving atorvastatin and 

rosuvastatin.

Reference:

Journal Round-ups

New variants associated with 
statin-associated muscle 
symptoms are identified

Reference:
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Kenneth H Yu, Jennifer Park, Avni Mittal, Ghassan K Abou-Alfa, Imane El Dika, Andrew S Epsetin, David H 
Ilson, David P Kelsen, Geoffrey Y Ku, Jia Li, Wungki Park, Anna M Varghese, Joanne F-L Chou, Marinela 
Capanu, Brandon Cooper, Andrew Bartlett, Devan McCarthy, Vineet Sangar, Brian McCarthy, Eileen M 
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A recent study published in the Cancer Journal established 

that chemosensitivity assay profiling is a promising tool 

which can be used for guiding treatment in advanced 

pancreatic adenocarcinoma (PDAC) patients. 

This prospective study aimed to establish chemosensitivity 

assay as a cutting edge approach to guide treatment in 

patients with metastatic PDAC. The study included 70 

metastatic PDAC patients who were yet to receive either 

G/nab-P or FOLFIRINOX at a 1:1 ratio. For this, 6ml of 

peripheral blood was drawn from the patients at baseline 

and once the disease progression occured, isolation of 

circulating tumor and invasive cells (CTICs) was done, 

followed by gene-expression profiling, and the assay to 

gather information about effective and ineffective 

chemotherapeutic agents. 

Chemosensitivity assay rightly predicted that the patients 

who were treated with effective chemotherapeutic agents 

had significantly longer median progression-free survival 

and median overall survival, than an ineffective regimen.

Thus, chemosensitivity assay profiling holds a lot of 

promise in advanced PDAC treatment therapy.

A recent randomized study suggests that 

Pharmacogenomics testing could be used effectively to 

customize postoperative pain medicine following total joint 

replacement. The results of this study, which included 107 

patients, were published in The Journal of Arthroplasty.

Pharmacogenomics testing was performed on the patients 

for about 16 genetic variants, which would affect the 

pharmacodynamics and pharmacokinetics of non-steroidal 

anti-inflammatory drugs and many opioids. The patients 

were randomized into control group or custom group. The 

control group was prescribed medicines (oxycodone, 

tramadol, and celecoxib)for postoperative pain 

management. If any of these drugs were not normally 

metabolized, they were not prescribed to the patients in 

the custom group, instead were given alternative drugs 

(hydromorphone for narcotics, meloxicam for 

non-steroidal anti-inflammatory drugs). These medicines 

were taken for the first 10 days post-surgery, and patients 

recorded their pain level. 

Patients in the control group with genetic variants 

demonstrated a higher average pain level than the custom 

group. The control group patients consumed more 

milligram morphine equivalents of pain medication than the 

custom group. 

Thus, custom postoperative pain prescriptions based on 

pharmacogenetic testing can be utilized to reduce pain 

levels as well as the intake of pain management 

medications.

Chemosensitivity assay-a promising 
tool for guiding therapy in Pancreatic 
adenocarcinoma 

Customization of postoperative pain 
medication with Pharmacogenomics 
reduces pain levels 

Reference:
Reference:
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GenepoweRx and Onco.com sign collaboration agreement 
to bring world-class affordable advanced gene sequencing 

technology for cancer patients to India. 

Advanced genetic sequencing for cancer 
patients would now become more affordable 
and easily accessible, with the newly announced 
collaboration between GenepoweRx, India’s 
most trusted Genetic Testing company, and 
Onco.com, India’s leading patient-centric 
cancer care management platform. These two 
well-known names in their industries have 
agreed to work together in carrying out 
advanced cancer genomics test and reporting 
accurate recommendations specific to the 
Indian population towards targeted therapy in 
cancer.

As per WHO 2020 report, 1 in 10 Indians will develop cancer in their lifetime and 1 in 15 will die of 
the disease. Average survival after the diagnosis improved significantly after the advent of 
targeted therapies. The targeted therapy is an advanced and new form of cancer treatment which 
focuses on the root causes i.e. genetic changes or mutations that turn healthy cells into cancer 
cells.  There are over 82 FDA approved targeted therapy drugs covering more than 15 types of 
cancers, including those of the breast, prostate, colon, and lung; these targeted therapies work 
precisely if the tumour has the right target. To use targeted therapy, the oncologist recommends 
genetic tests to understand the genetic changes responsible for cancer cell growth. With the 
growing incidents of cancer in India and the rising need of onco-gene specific genetic testing 
specific to the Indian population, this collaboration is the much-needed hope for the cancer 

Onco.com is India’s leading patient-centric cancer care management platform offering 
end-to-end support to cancer patients and their family having PAN-India presence with 1500+ 
oncologists and 500+ treatment centers consisting of hospitals, clinics, and onco cancer centers. 

GenepoweRx, is India’s most trusted Genetic Testing company 
founded by Dr. Kalyan and Dr. Hima, both American Board-certified 
Internal Medicine Physicians having over 10 years of training and 
experience in clinical genomics from prestigious Stanford and 
Harvard University. The company takes pride in developing India’s 
first comprehensive Cancer Genetic Test- OncoRx which will help 
oncologists to prescribe targeted therapy drugs. OncoRx is the 
only genetic test powered by Artificial Intelligence (AI) algorithms 
using US based Memorial Sloan Kettering Cancer Center’s 
Precision Oncology Knowledge Base, the only FDA-recognized 
database for cancer to identify gene mutations associated with 
solid tumors and to provide accurate recommendations specific to 
the Indian population.
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There are significant variations in the cancer genome changes between different ethnicities. 
Recently, the data analysis from the world’s oldest and only FDA approved database from 
Memorial Sloan Kettering cancer center revealed that EGFR mutations are more common in 
Asians (56%) when compared with Caucasians (16%). GenepoweRx bio-medical-informatics team 
has sequenced over 100 solid tumor samples in recent months and found that there are mutations 
which have specific therapies, and facilitated provision of specific medications on compassionate 
grounds from international drug manufacturers. There are many novel mutations found in our 
population which are not reported so far in global database. GenepoweRx is currently working 
on publishing these findings and deciphering the clinical importance. 

Dr Kalyan Uppaluri
Founder - GenepoweRx 

  We are proud to collaborate with Onco.com. More sequencing of tumor 
cells is needed. We carry a mutual goal of bringing world-class advanced 
testing to all our patients at an affordable cost. This partnership will provide 
more insights into the reasons for rise in cancer and possibly identifying new 
targeted therapies.  Collaborations like these will help provide better cancer 
treatment options to the masses. 

Dr. Amit Jotwani, 
Co-founder - Onco.com

    I believe collaboration is the way forward to bring meaningful 
advancements in the fight against cancer. Cancer Genomics testing is gaining 
tremendous interest due to its ability to identify most effective targeted 
treatments but at the same time the test outcomes may not give clear results 
due to complexity of different mutations that may be found. Additionally, 
limited understanding of mutation patterns in Indian patients makes it difficult 
to develop targeted therapies. Collaboration with GenepoweRx’s AI-based 
platform will help us build better understanding of cancer-causing mutations 
among Indian Population which in turn would help us develop more effective 
and affordable drugs.

In the era of personalized medicine, genomic testing is an indispensable tool. This will 
lead to informed decisions and better patient outcomes with reduced side effects. 
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GenepoweRx DNA meet was organized on 3rd Sep 2022 in Hyderabad, to roll out ATGC Life 
KS – Knowledge Summit in Hyderabad, Bangalore, Mumbai , and NCR region. 

ATGC Life KS is an initiative of GenepoweRx to bring recent developments in the field of 
genetics to your practice city. ATGC Life KS - Knowledge Summit aims to enlighten medical 
practitioners with the latest updates in the diagnostic approach, treatment therapies, and 
practice guidelines towards better outcomes for your patients using genetic testing. 

GenepoweRx DNA meet

HYDERABAD
ATGC life- KS

BANGALORE
ATGC life (KS)

KOLKATA
ATGC life (KS)

VIJAYWADA
ATGC life (KS)

DELHI
ATGC life (KS)

MUMBAI
ATGC life (KS)
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Next Generation Sequencing using Illumina

The proprietary Indian population specific database of variants

Official partners of MSK’s Precision Oncology Knowledge Base

OncoRx is registered as Class – C medical devices with CDSCO (Reg. No: Uppalu-Hy-
der-TE/M/IVD/008407)

Strict quality control measures at different stages of sample processing, data acquisition 
and analysis adhering to international clinical laboratory practice guidelines

The test is validated in-house and the mean sequencing depth of the OncoRx is >/= 
3000x with a total raw data output of 10 GB per sample

High throughput NGS data analysis, curation, and interpretation of the mutations and 
fusions are performed by well-experienced clinical scientists/genome analysts and 
cancer genome experts

India’s trusted
Companion Diagnostic Testing for Cancers

Highlights of OncoRx

Biomarkers 

SNV

Indels

CNVs

Fusions

TMB

MSI

HRR



Meet the Doctors

Dr Kalyan Uppaluri
Personalized medicine clinic and research institute, He did his 
medical training at the prestigious Gandhi Medical College. He 
then moved to the United States, where he specialized in Internal 
Medicine at the McLaren Hospital, Michigan. He also got a degree 
in Medical Genomics from Ivy league Institute, Stanford University 
and pursued Cancer research at Wayne State University. 

Dr Hima Challa graduated from Gandhi Medical college and was 
among top few in her batch. She specialized in Internal Medicine at St. 
Joseph Mercy Oakland, Michigan in United States. She graduated in 
Medical genomics from the Ivy league Institution of Harvard Medical 
School. She also holds a master’s in nutrition science from the Texas 
Women University and in integrative medicine from Arizona 
University.

Suit # 2B, Plot No.240, Nirvana, Rd 
Number 36, Jawahar Colony, Jubilee Hills, 

Hyderabad, Telangana 500033, India

09502222300 info@genepowerx.com

is the co-founder and the owner of GenepoweRx


