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INSTRUCTIONS FOR USE 
The following Coverage Policy applies to health benefit plans administered by Cigna companies. Coverage Policies are intended to provide 
guidance in interpreting certain standard Cigna benefit plans. Please note, the terms of a customer’s particular benefit plan document 
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may 
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan 
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit 
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage 
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific 
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable 
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular 
situation. Coverage Policies relate exclusively to the administration of health benefit plans. Coverage Policies are not recommendations for 
treatment and should never be used as treatment guidelines. In certain markets, delegated vendor guidelines may be used to support 
medical necessity and other coverage determinations. Proprietary information of Cigna. Copyright ©2014 Cigna 
 
 
Coverage Policy 
 
Coverage of genetic testing for long QT syndrome (LQTS) is subject to the terms, conditions and 
limitations as described in the applicable benefit plan’s schedule of copayments. Please refer to the 
applicable benefit plan document and schedules to determine benefit availability and the terms, 
conditions and limitations of coverage. 
 
Cigna covers genetic testing for long QT syndrome (LQTS) as medically necessary when a 
recommendation for testing is confirmed by ONE of the following: 
 
• an independent Board-Certified or Board-Eligible Medical Geneticist 
• an American Board of Medical Genetics or American Board of Genetic Counseling-certified Genetic 

Counselor not employed by a commercial genetic testing laboratory (Genetic counselors are not excluded if 
they are employed by or contracted with a laboratory that is part of an Integrated Health System which 
routinely delivers health care services beyond just the laboratory test itself). 

• a genetic nurse credentialed as either a Genetic Clinical Nurse (GCN) or an Advanced Practice Nurse in 
Genetics (APGN) by either the Genetic Nursing Credentialing Commission (GNCC) or the American Nurses 
Credentialing Center (ANCC) who is not employed by a commercial genetic testing laboratory (Genetic 
nurses are not excluded if they are employed by or contracted with a laboratory that is part of an Integrated 
Health System which routinely delivers health care services beyond just the laboratory test itself). 

 
who: 
  

• has evaluated the individual  

https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0085_coveragepositioncriteria_cardiac_event_monitors.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0297_coveragepositioncriteria_genetic_counseling.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0297_coveragepositioncriteria_genetic_counseling.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0052_coveragepositioncriteria_genetic_testing.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0052_coveragepositioncriteria_genetic_testing.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0181_coveragepositioncriteria_intrnl_extrnl_cardioverter_defibrillators.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0181_coveragepositioncriteria_intrnl_extrnl_cardioverter_defibrillators.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0108_coveragepositioncriteria_preimplantation_genetic_diagnosis.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0108_coveragepositioncriteria_preimplantation_genetic_diagnosis.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0431_coveragepositioncriteria_wearable_cardioverter_defibrillator_and_aed.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0431_coveragepositioncriteria_wearable_cardioverter_defibrillator_and_aed.pdf
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• completed a three generation pedigree  
• intends to engage in post-test follow-up counseling  

 
for ANY of the following indications: 
 

• confirmatory (i.e., diagnostic)  testing with full sequence analysis (Current Procedural Terminology 
[CPT]® code 81280)  when there is confirmed prolonged QT interval on electrocardiogram (ECG) or 
Holter monitor, and an acquired cause has been ruled out 

• predictive testing with full sequence analysis (CPT code 81280), when there is evidence in a first-
degree relative* of EITHER of the following: 
 a history of prolonged QT interval on ECG or Holter monitor (i.e., corrected QT [QTc] interval of 

>470 msec [males] or >480 msec [females]) and the affected individual is not available for testing 
 sudden death of suspected cardiac diagnosis or near sudden death at age 40 or younger with no 

evidence of ischemia  
• predictive testing for the known familial sequence variant (CPT code 81281)when there is a positive 

genetic test for LQTS in a first-degree relative* 
• prenatal testing of a fetus (i.e., amniocentesis or chorionic villus sampling [CVS]) or preimplantation 

genetic diagnosis (PGD) for known familial sequence variant (CPT code 81281)when the disease-
causing mutation has been identified in an affected biologic parent (genetic counseling in this situation 
applies to the parent[s])  
 
*A first-degree relative is defined as a blood relative with whom an individual shares approximately 50% 
of his/her genes. First-degree relatives include the individual’s parents, full siblings and children. 

 
Cigna covers genetic testing for LQTS with deletion and duplication analysis (CPT code 81282) as 
medically necessary when the criteria listed above for LQTS testing have been met, sequence analysis 
is negative and the clinical suspicion of LQTS remains high.   
 
Cigna does not cover genetic testing for LQTS with multi-gene panels that include other heritable 
cardiac conditions or arrhythmias because it is considered experimental, investigational or unproven. 
 
Cigna does not cover genetic screening for LQTS in the general population, because such screening is 
considered not medically necessary. 
 
 
General Background 
 
Long QT syndrome (LQTS) is a disorder of the heart's electrical system that is characterized by prolongation of 
the QT interval. The QT interval is the section on the electrocardiogram (ECG) that represents the time it takes 
for the electrical system to fire an impulse through the ventricles and then recharge. LQTS disorders are 
considered channelopathies, or diseases that affect cardiac ion channels. This condition predisposes the 
individual to cardiac events and arrhythmias including: torsades de pointes, ventricular tachycardia, syncopal 
episodes, ventricular fibrillation and cardiac arrest. LQTS may also be caused by acquired factors, most 
commonly by use of certain drugs that will cause prolongation of the QT interval.  Cardiac events may occur 
from infancy through middle age but are most common from the pre-teen years through the 20s, with the risk 
generally diminishing throughout that time period. The usual age range of events differs somewhat for each 
genotype. Cardiac events are uncommon after age 40 years (Alders, et al., 2012). Of individuals who die of 
complications of RWS, death is the first sign of the disorder in an estimated 10%-15%.  
 
LQTS is diagnosed by considering the clinical features, the family history and the ECG findings of the patient. 
The QT interval increases with decreasing heart rate, which makes it necessary to use a rate-corrected QT 
interval termed QTc when assessing whether the interval is prolonged or normal QTC interval. LQTS may be 
diagnosed when the prolongation of the QTc interval is >470 msec (males) or >480 msec (females) (Alders, et 
al., 2012; Crotti, et al., 2008). Unexplained syncope or sudden cardiac death in a child or young adult should 
raise suspicion of the possibility of LQTS. The clinical features may range from minor symptoms such as 
dizziness, to seizure, syncope and sudden death. Congenital LQTS will usually manifest before the age of 40 
years, generally in childhood and adolescence with the age usually dependent on the genotype. The 
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prolongation of the QT interval is a risk factor independent of patient’s age, history of myocardial infarction, heart 
rate and history of drug use. The mortality rate of untreated patients with LQTS is in the range of 1% to 2% per 
year. Sudden cardiac death may be precipitated by a triggering event, such as physical exercise, swimming, 
sleep deprivation, auditory stimuli, and sudden intense sympathetic stimuli (Kahn, 2002). In an effort to enhance 
diagnostic reliability, an elaborate point score system has been proposed by Schwartz et al. (1993) that 
incorporates QTc duration, as well as other hallmarks such as syncope and a family history of this condition.  
 
In approximately 6% to 12%, of patients, the QTc interval is within normal limits. Other ECG features which may 
assist in diagnosis include T-wave and U-wave abnormalities, sinus bradycardia with sinus pause, and 
increased QT interval dispersion. The T-wave may be larger, prolonged, and bizarre looking with notched, bifid, 
biphasic, or alternans appearance. In particular, genetic screening provides major and unique assistance in a 
family member with normal QT interval (Schwartz, 2006). Long-term management of LQTS may include lifestyle 
modification, beta-adrenergic blockers, permanent pacemaker implantation, and implantable cardioverter 
defibrillators. 
 
More than 900 different mutations have thus far been identified in the known LQTS genes. It is thought that not 
all the genes responsible for LQTS have been identified. Not all patients meeting clinical criteria for LQTS have 
detectable mutations in one of the known associated genes. This suggests that additional LQTS genes may 
exist that cause the disorder. In addition, sporadic cases of LQTS may occur as a result of spontaneous 
mutations. A lack of family history does not entirely preclude the diagnosis of congenital LQTS (Alders, et al., 
2012; Kahn, 2002). The inability to identify a genetic mutation in some LQTS patients limits the utility of genetic 
testing for LQTS because a negative result does not exclude the disease (Vincent, 2000).  
 
There are several forms of LQTS, depending on the genes responsible and the features associated with the 
condition. Most forms of LQTS are carried in an autosomal dominant manner, with the exception being Jervell 
and Lange-Nielsen syndrome (JLNS), which is inherited in an autosomal recessive manner. Articles in the 
medical literature may use the terminology LQT1, LQT2, etc., to refer to the subtype or locus name of genes 
involved in LQTS, or the phenotype. At this time, there are 13 known genes associated with LQTS include 
(Alders, et al., 2012; Crotti, et al., 2008; Tester, et al., 2011; Schwartz, et al., 2012): 
 

Gene Subtype/Locus 
name 

Syndrome  

KCNQ1 LQT1 Romano-Ward syndrome (RWS) 
Jervell and Lange-Nielsen syndrome (JLNS) 

KCNH2 LQT2 RWS 
SCN5A LQT3 RWS 
ANKB2 LQT4 RWS 
KCNE1 LQT5 RWS, JLNS 
KCNE2 LQT6 RWS 
KCNJ2 LQT7 Andersen-Tawil syndrome (ATS) 
CACNA1 LQT8 Timothy syndrome (TS) 
CAV3 LQT9 RWS 
SCN4B LQT10 RWS 
AKAP9 LQT11 RWS 
SNTA1 LQT12 RWS 
KCNJ5  LQT13 RWS 

 
Romano-Ward Syndrome: Romano-Ward syndrome (RWS) is the most common form of inherited LQTS. The 
prevalence of RWS has been estimated at 1:3000—1:7000, with the 1:3000 figure increasingly appearing more 
probable. RWS is characterized by QT prolongation and T-wave abnormalities on the ECG along with the 
ventricular tachycardia torsade de pointes (TdP). TdP is usually self-terminating, which leads to a syncopal 
event, which is the most common symptom in individuals with RWS. TdP may degenerate to ventricular 
fibrillation and cause aborted cardiac arrest (if the individual is defibrillated) or sudden death. Approximately 
50% of individuals with a disease-causing mutation in one of the genes associated with RWS have symptoms, 
usually one to a few syncopal spells. While cardiac events may occur from infancy through middle age, they are 
most common from the pre-teen years through the 20s (Alders, et al., 2012). 
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RWS is inherited in an autosomal dominant manner. The majority of individuals diagnosed with RWS have 
inherited the mutation from a parent. The family history may appear to be negative because of failure to 
recognize the disorder in family members, early death of the parent before the onset of symptoms, or reduced 
penetrance. The proportion of cases caused by de novo mutations is small. Each child of an individual with 
RWS has a 50% risk of inheriting the disease-causing mutation. About 30% of families known to be clinically 
affected with RWS do not have detectable mutations in any one of the five known genes. The majority of these 
individuals have T-wave patterns consistent with the phenotype associated with one of the known genes, which 
suggests that undetected mutations of the known genes may be the cause of the negative genetic result.  
Clinical methods of genetic testing for this condition include: analysis of known familial variant, full sequence 
analysis, and deletion/duplication analysis. Approximately 25% of families with a clinically firm diagnosis of RWS 
do not have a detectable mutation in one of the ten genes (KCNQ1, KCNE1, KCNH2, KCNE2, SCN5A, CAV3, 
SCN4B, AKAP9, SNTA1, and KCNJ5) known to be associated with RWS, which suggests that mutations in 
other genes can also cause RWS and/or that the current test methods do not detect all mutations in the known 
genes (Alders, et al., 2012; Crotti, et al., 2008). 
 
Jervell and Lange-Nielsen Syndrome: Jervell and Lange-Nielsen syndrome (JLNS) is a more severe and rare 
form of LQTS. In addition to the prolongation of the QT interval, this diagnosis is accompanied by profound 
congenital sensorineural deafness. The prognosis is worse than that for RWS. It has been noted that over half 
of untreated children with JLNS die prior to age 15 years. JLNS is inherited in an autosomal recessive manner. 
Most of the mutations for this form are on the KCNQ1 and KCNE1 genes, both of which can also cause RWS. 
Parents of a child with JLNS may be heterozygotes; rarely, only one parent may be a carrier, and the other 
mutation may arise as a de novo mutation. Parents may or may not have the LQTS phenotype. Clinical methods 
of genetic testing for this condition include mutation scanning and sequence analysis (Tranebjaerg, et al., 2012; 
Schwartz, et al., 2006).  
   
Andersen-Tawil Syndrome: Andersen-Tawil syndrome (ATS), or Andersen syndrome, is a rare disorder that is 
characterized by a triad of distinctive dysmorphic features: episodic flaccid muscle weakness, ventricular 
arrhythmias and prolonged QT interval and common anomalies such as low-set ears, ocular hypertelorism, 
small mandible, fifth-digit clinodactyly, syndactyly, short stature, and scoliosis. In the first or second decade, 
affected individuals present with either cardiac symptoms (palpitations and/or syncope) or weakness that occurs 
spontaneously following prolonged rest or following rest after exertion. It is inherited in an autosomal dominant 
manner. A detectable mutation in KCNJ2 is found in approximately 60% of the individuals with ATS. The 
diagnosis of ATS can be confirmed with the presence of a pathogenic KCNJ2 mutation which is the gene known 
to be responsible for ATS is KCNJ2 (locus name LQT7) (Statland, et al., 2013).  
  
Timothy Syndrome or Syndactyly-Related LQTS: Timothy syndrome (TS), also known as syndactyly-related 
LQTS, or LQTS with syndactyly, is a rare form of LQTS that is a multisystem disorder characterized by cardiac, 
hand, facial and neurodevelopmental features. There are two forms described in the literature: classic (type 1) 
and a very rare second form (type 2). Timothy syndrome types 1 and 2 are usually the result of a de novo 
autosomal dominant mutation, although they have been reported to result from parental germline mosaicism. 
The only gene known to be associated with this condition is CACNA1C. To date, none of the individuals 
diagnosed with Timothy syndrome has had an affected parent (Splawski, et al., 2011). 
 
Genetic Testing for LQTS  
Genetic testing should be undertaken only after independent genetic counseling has been provided to patients 
in order to assist in complex clinical decision-making. Post genetic testing counseling should be planned. The 
genetic counseling should be provided by an independent specialty-trained professional. 
 
The first step in genetic testing for this condition is conventional cytogenetic full sequence analysis. Real-time 
polymerase chain reaction, also called quantitative real time polymerase chain reaction (Q-PCR/qPCR/qrt-PCR) 
or kinetic polymerase chain reaction (KPCR), is a PCR technology used to simultaneously amplify and quantify 
the targeted DNA molecule. In reverse transcriptase PCR (RT-PCR) an RNA strand is reverse transcribed into 
its DNA complement (cDNA) (American Association of Clinical Chemistry [AACC], 2010; Kibel and Reiter, 
2007).  
 
When conventional testing fails to detect mutations, additional methods may be utilized. Deletion/duplication 
analysis, or copy number analysis, is a testing approach that identifies deletions/duplications of an entire exon, 
multiple exons, or a whole gene that are not readily detectable by sequence analysis of genomic DNA. A variety 
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of methods may be used for deletion/duplication analysis that includes: quantitative PCR, long-range PCR, 
methylation based PCR, multiplex ligation-dependent probe amplification (MLPA), and targeted array GH 
(gene/chromosome segment-specific).  
 
Predictive testing may be done when the familial variant or mutation is known.  
 
Prenatal Testing and Preimplantation Genetic Testing: The optimal time for determination of genetic risk is 
before pregnancy. Prenatal diagnosis for pregnancies at increased risk is possible by analysis of DNA extracted 
from fetal cell obtained by amniocentesis or chorionic villus sampling. Preimplantation genetic testing (PGD) 
may also be performed. The disease-causing mutation must be identified before prenatal testing of fetus or PGD 
is performed. Prenatal testing requests for conditions such as LQTS that do not affect intellect and have 
treatment options available is not common (Alder, et al., 2012; Tranebjaerg, et al., 2012; Statland, et al., 2013; 
Splawski, et al., 2011).  
 
Genetic Screening in the General Population 
Genetic screening of all children, young athletes, or all young persons with unexplained syncope is not feasible 
for the following reasons: No commercial laboratories do these tests because the false-negatives and the false-
positive test rate is not well-defined and would have to be extremely low for a screening test. Thus, population 
screening for LQTS by deoxyribonucleic acid (DNA) testing is neither recommended nor available (Vincent, 
2001). 
 
Multi-Gene Panel Testing 
Multi-gene testing or screening with a panel of genetic tests has been proposed for to test for many causes of 
heritable arrhythmias and cardiac conditions. Panels vary by methods used and genes included; thus, the ability 
of a panel to detect a causative mutation(s) in any given individual will vary. 
 
Available multi-gene screening panels include, but are not limited to: 

• Comprehensive Arrhythmia Panel (GeneDx): includes sequence analysis of 30 genes that cause 
various arrhythmia syndromes. Disease-causing mutations in these genes may cause arrhythmia 
syndromes, including Arrhythmogenic right ventricular dysplasia/cardiomyopathy (ARVC), Brugada 
syndrome (BrS), Catecholaminergic polymorphic ventricular tachycardia (CPVT), and LQTS.  

• Arrhythmia Panel (Ambry Genetics): test for mutations in 29 genes that cause cardiac arrhythmia. 
• Cardiomyopathy and Arrhythmia Panel (Arup Laboratories) provides sequencing of 85 Genes  
 

Literature Review 
Several studies have been published that indicate that genetic testing for LQTS may offer early identification of 
those patients at high risk to develop LQTS and may provide the opportunity for early intervention (Priori, et al., 
2003; Behr, et al., 2003; Imboden, et al., 2006). 
 
A technology assessment was performed by Blue Cross Blue Shield Association (BCBSA), Technology 
Evaluation Center (TEC) (2008) to review evidence to determine if genetic testing for LQTS improves health 
outcomes for patients with known or suspected LQTS. The report notes that it is most appropriate that genetic 
testing be undertaken in clinical environments where expertise in genetic testing is available, and genetic counseling 
provided to patients in order to assist in complex clinical decision-making.  
 
Among the findings, the report noted that, “Despite uncertainties in the diagnostic accuracy of genetic testing, 
the clinical utility of testing is high. This is due to the catastrophic outcomes associated with LQTS and the 
availability of low risk treatments that are efficacious in reducing adverse outcomes. The risk of undertreatment 
of such individuals is therefore likely to far outweigh the risk of overtreatment of such individuals.” Regarding 
testing of individuals with a known LQTS mutation in the family but who do not themselves meet the clinical 
criteria for LQTS, the report noted that “genetic testing will improve outcomes. These individuals have a high 
pretest probability of disease and LQTS can be diagnosed with certainty if the test is positive. Treatment of 
these individuals with beta blockers will reduce the incidence of subsequent cardiovascular events. 
Furthermore, because the specific mutation is known prior to testing, the disease can be ruled out with certainty 
if results are negative.”  
 
The BCBSA TEC report included the following conclusions (2008): 
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• These situations met TEC criteria for establishing the diagnosis of LQTS in the following individuals: 
 Individuals who do not meet the clinical criteria for LQTS, but who have: 

o a close relative (i.e., first-, second-, or third-degree relative) with a known LQTS mutation 
o a close relative diagnosed with LQTS by clinical means whose genetic status is unavailable 
o signs and/or symptoms indicating a moderate to high pretest probability of LQTS 

 An individual who meets the clinical criteria for LQTS and who has a close relative at risk for LQTS 
with an indication for genetic testing. In this circumstance, testing of the individual with LQTS is 
intended to inform genetic testing options for at-risk relatives. 

• Genetic testing for LQTS does not meet the TEC criteria for determining prognosis and/or directing 
therapy in patients with known LQTS who do not have close relative(s) with indications for genetic 
testing. 

 
Koopman et al. in 2006 reported on findings of large gene rearrangements in the LQT2- susceptibility gene 
KCNH2. It was theorized that this may serve a pathogenic basis for cases of seemingly genotype negative 
LQTS. A cohort study evaluated whether deletions and/or duplications of one or more exons of the main LQTS 
genes were present in an LQTS mutation-negative cohort of 26 probands (Eddy, et al., 2008). Multiplex ligation-
dependent probe amplification (MLPA), a quantitative fluorescent approach was utilized, with real-time 
polymerase chain reaction (PCR) used to validate the MLPA findings. It was found that in three patients an altered 
exon copy number was detected. The authors concluded that, “If replicated, this study demonstrates that more 
than 10% of patients with LQTS and a negative current generation genetic test have large gene deletions or 
duplications among the major known LQTS susceptibility genes. As such, these findings suggest that 
sequencing-based mutation detection strategies should be followed by deletion/duplication screening in all 
LQTS mutation-negative patients.”  
 
Barc et al. (2011) investigated, in a set of 93 mutation-negative long QT syndrome (LQTS) probands, the 
frequency of copy number variants (CNVs) in LQTS genes. Point mutations in KCNQ1, KCNH2, and SCN5A 
genes were excluded by denaturing high-performance liquid chromatography or direct sequencing. Multiplex 
Ligation-dependent Probe Amplification (MLPA) was used to detect CNVs in exons of these three genes. Array-
based comparative genomic hybridization (array CGH) analysis was performed to further map the genomic 
rearrangements. Three different deletions in three unrelated families were identified: one in KCNQ1 and two in 
KCNH2. The authors concluded that the study demonstrates that CNVs in KCNQ1 and KCNH2 explain 
approximately 3% of LQTS in patients with no point mutation in these genes. It is theorized that this percentage 
is likely higher than the frequency of point mutations in ANKB, KCNE1, KCNE2, KCNJ2, CACNA1C, CAV3, 
SCN4B, AKAP9, and SNTA1 together.  
 
Tester, et al (2010) conducted a study to determine the prevalence and spectrum of large deletions/duplications 
in the major LQTS-susceptibility genes in unrelated patients who were mutation negative after point mutation 
analysis of LQT1- to LQT12-susceptibility genes. Forty-two unrelated, clinically strong LQTS patients were 
analyzed using multiplex ligation-dependent probe amplification, a quantitative fluorescent technique for 
detecting multiple exon deletions and duplications. A multiplex ligation-dependent probe amplification LQTS kit 
from MRC-Holland was used to analyze the three major LQTS associated genes, KCNQ1, KCNH2, and SCN5A, 
and two minor genes, KCNE1 and KCNE2. Overall, two gene rearrangements were found in two unrelated 
patients (4.8%, confidence interval 1.7 to 11). The authors concluded that because nearly 5% of patients with 
genetically elusive LQTS had large genomic rearrangements involving the canonical LQTS-susceptibility genes, 
reflex genetic testing to investigate genomic rearrangements may be of clinical value.  
 
Professional Societies/Organizations 
The Heart Rhythm Society (HRS) and the European Heart Rhythm Association (EHRA) published a consensus 
statement on the state of genetic testing for the channelopathies and cardiomyopathies (Ackerman, et al., 
2011). The report was also endorsed by the American Heart Association (AHA). The statement notes that 
genetic testing for the diseases need to be approached as one component of a comprehensive cardio-genetic 
evaluation in which issues to be addressed include: the certainty and expertise of proband diagnosis; the 
probabilistic nature of genetic testing and the need for pre-test counseling to inform the patient of the intrinsic 
uncertainties of genetic testing; and the need to obtain a family history to get a sense of disease penetrance and 
expressivity, are addressed with care. The document includes the following recommendations regarding genetic 
testing for LQTS: 
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• Comprehensive or LQT1-3 (KCNQ1, KCNH2, and SCN5A) targeted LQTS genetic testing is 
recommended for any patient in whom a cardiologist has established a strong clinical index of suspicion 
for LQTS based on examination of the patient’s clinical history, family history, and expressed 
electrocardiographic (resting 12-lead ECGs and/or provocative stress testing with exercise or 
catecholamine infusion) phenotype. 

• Comprehensive or LQT1-3 (KCNQ1, KCNH2, and SCN5A) targeted LQTS genetic testing is 
recommended for any asymptomatic patient with QT prolongation in the absence of other clinical 
conditions that might prolong the QT interval (e.g., electrolyte abnormalities, hypertrophy, bundle branch 
block) or idiopathic on serial 12-lead ECGs defined as QTc >480 ms (prepuberty) or >500 ms (adults). 

• Comprehensive or LQT1-3 (KCNQ1, KCNH2, and SCN5A) targeted LQTS genetic testing may be 
considered for any asymptomatic patient with otherwise idiopathic QTc values >460 ms (prepuberty) or 
>480 ms (adults) on serial 12-lead ECGs. 

• Mutation-specific genetic testing is recommended for family members and other appropriate relatives 
subsequently following the identification of the LQTS-causative mutation in an index case. 

 
In 2006, evidenced-based practice guidelines were published by the American College of Cardiology/American 
Heart Association Task Force and the European Society of Cardiology Committee for Practice Guidelines 
(ACC/AHA/ESC) regarding management of patients with ventricular arrhythmias and the prevention of sudden 
cardiac death. The guidelines note that, “In patients affected by LQTS, genetic analysis is useful for risk 
stratification and for making therapeutic decisions. Although genetic analysis is not yet widely available, it is 
advisable to try to make it accessible to LQTS patients.” 
 
Use Outside of the US  
The Canadian Cardiovascular Society and the Canadian Heart Rhythm Society published a joint position paper 
with recommendations for the use of genetic testing in the clinical evaluation of inherited cardiac arrhythmias 
associated with sudden cardiac death (SCD) (Gollob, et al., 2011). The guidelines note that diagnostic 
evaluation for a potential inherited arrhythmia syndrome should be performed by a physician expert well versed 
in the clinical and genetic aspects of these conditions. The decisions regarding the utility of genetic testing 
should be made by a physician expert in collaboration with a dedicated genetic counselor. Prior to genetic 
testing, patients should receive counseling to ensure all relevant psychological, social, and ethical 
considerations have been addressed. The recommendations regarding LQTS include: 
 

• Genetic testing should include analysis of the KCNQ1, KCNH2, SCN5A, KCNE1, and KCNE2 genes. 
Routine clinical genetic testing of rare genes (<1% detection rate) associated with LQTS is not 
recommended. Given the small number of variants described in these genes, results are more likely to 
be of unknown significance and of limited clinical value if a clear familial pattern of disease is not 
recognized. In patients with negative genetic testing but clinically robust phenotype, consideration may 
be given to assessing rare genes on a case-by-case basis. 

• Cardiac arrest survivor: Genetic testing is recommended in the cardiac arrest survivor with LQTS for the 
primary purpose of screening first-degree relatives. Survival of SCD may be the first presentation of 
patients with LQTS. Genetic testing should be performed in patients in whom the event is attributed to 
LQTS only if first-degree relatives will be assessed, as the proband will invariably receive an ICD and 
beta-blocker therapy regardless of results of genetic testing.  

• All first-degree relatives of a genetically confirmed case of LQTS should be offered genetic testing 
regardless of symptom status or baseline ECG to determine whether they are gene carriers. 

• Syncope with QTc prolongation: Genetic testing is recommended in the patient with syncope and QTc 
prolongation that is attributed to LQTS. Patients with syncope and QTc prolongation (>480 milliseconds) 
with characteristic T-wave abnormalities do not need genetic testing for a diagnosis of LQTS. However, 
genetic testing plays a role in assessing risk of sudden death in combination with the corrected QT 
interval, as well as predicting efficacy of treatment with beta-blockers, and is therefore recommended. 

• Asymptomatic patient with QTc prolongation: Genetic testing is recommended in the asymptomatic 
patient with consistent QTc prolongation that is clinically suspected to represent LQTS. Genetic testing 
is recommended in asymptomatic individuals with a consistent QTc > 480 milliseconds, in the absence 
of provoking medications, metabolic abnormalities, or structural heart disease. The role of genetic 
testing to confirm the diagnosis of LQTS in these patients is unclear, although genetic confirmation may 
be helpful for risk stratification and family screening 
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Summary 
Molecular diagnosis affords the potential to enhance diagnostic reliability in long QT syndrome (LQTS). The role 
for genetic diagnosis in this disease is substantial, given the number of inherent difficulties that exist in 
identifying the LQTS phenotype solely from measurement of QT interval duration on 12 lead electrocardiogram 
(ECG). Available genotype-phenotype correlations in LQTS show that a normal QT corrected for heart rate 
(QTc) does not exclude LQTS. Genetic testing for LQTS may be used to identify mutations in individuals or 
family members with suspected or confirmed LQTS. Available genetic testing for LQTS includes sequence 
analysis of the known genes responsible for LQTS and testing for the known familial variant.  
 
 
Coding/Billing Information 
 
Note: 1) This list of codes may not be all-inclusive. 
          2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible 
              for reimbursement 
 
Covered when medically necessary when used to report genetic testing for long QT syndrome:  
 
CPT®* 
Codes 

Description 

81280 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, 
KCNE2, KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); full 
sequence analysis 

81281 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, 
KCNE2, KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); known 
familial sequence variant 

81282 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, 
KCNE2, KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); 
duplication/deletion variants 

81406 Molecular pathology procedure, Level 7 (eg, analysis of 11-25 exons by DNA 
sequence analysis, mutation scanning or duplication/deletion variants of 26-50 
exons, cytogenomic array analysis for neoplasia) 
 

• KCNH2 (potassium voltage-gated channel, subfamily H [eag-related], 
member 2) (eg, short QT syndrome, long QT syndrome), full gene 
sequence 

• KCNQ1 (potassium voltage-gated channel, KQT-like subfamily, member 
1) (eg, short QT syndrome, long QT syndrome), full gene sequence 

 
 
 *Current Procedural Terminology (CPT®) ©2013 American Medical Association: Chicago, IL. 
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