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The present disclosure includes a system and method of 
detecting LOTS in a patient by comparing a collected set of 
ECG data from the patient to a plurality of databases of 
collected ECG data. The plurality of databases will include a 
database containing previous ECGs from the patient, a known 
acquired LOTS characteristics database, and a known genetic 
LQTS characteristics database. Comparing the patients ECG 
to these databases will facilitate the detection of such occur 
rences as changes in QT interval from Success of ECGs, 
changes in T-wave morphology, changes in U-wave morphol 
ogy and can match known genetic patterns of LQTS. The 
system and method is sensitive to patient gender and ethnic 
ity, as these factors have been shown to effect LQTS, and is 
furthermore capable of matching a QT duration to a database 
of drug effects. The system and method is also easily inte 
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SYSTEMAND METHOD OF SERIAL 
COMPARISON FOR DETECTION OF LONG 

QTSYNDROME (LQTS) 

FIELD OF THE DISCLOSURE 

0001. The present disclosure relates to the field of diag 
nostic cardiology. More particularly, the present disclosure 
relates to the field of detecting long QT syndrome (LQTS). 

BACKGROUND OF THE DISCLOSURE 

0002 New prescription drugs follow a rigorous process 
from compound discovery to final approval requiring many 
years and many millions of dollars in investment. During 
clinical trials, much ECG data is acquired from the patients 
involved in the trial. Typically, these ECGs are reviewed in a 
“blinded fashion by the overreader. In other words, the per 
son reading the ECG is completely obscured from the demo 
graphic information of the patient and may not have access to 
the patient's previous ECGs to prevent biasing during the 
overreading process. While this technique is useful to 
increase the accuracy of the process, from the patient's per 
spective it may cause the overreader or trial administrator to 
miss significant changes in the ECG. 
0003. Additionally, in normal hospital or clinical prac 

tices, ECGs are typically reviewed in reverse chronological 
order, in other words, from latest to earliest to look for 
changes in the ECG. This technique is typically used to look 
for serial changes common in myocardial infarction and 
ischemic heart disease. However, it is now understood that 
many drugs can cause acquired LQTS in patients over time, 
thus making it useful to have an automated method to detect 
acquired (drug-induced) LQTS. 
0004 Furthermore, congenital LQTS is well understood 

to be a cause of Sudden Cardiac Death. The prevalence of this 
condition in the population is typically estimated at 1 in 
10,000 patients. However, recent studies have shown that the 
prevalence and types of mutations between ethnic groups 
varies and could be much greater than this ratio in some 
groups. Sudden Cardiac Death kills more than 1000 individu 
als each day in the U.S. It would be useful to have a system 
that could identify these patients before an arrhythmic epi 
sode. 

SUMMARY OF THE DISCLOSURE 

0005. The present disclosure includes a system and 
method of detecting LOTS in a patient by comparing a col 
lected set of ECG data from the patient to a plurality of 
databases of collected ECG data. The plurality of databases 
will include a database containing previous ECGs from the 
patient, a known acquired LOTS characteristics database, and 
a known genetic LQTS characteristics database. Comparing 
the patients ECG to these databases will facilitate the detec 
tion of Such occurrences as changes in QT interval from 
Successive ECGs, changes in T-wave morphology, changes in 
U-wave morphology and can match known genetic patterns 
of LQTS. The system and method is sensitive to patient 
gender and ethnicity, as these factors have been shown to 
effect LQTS, and is furthermore capable of matching a QT 
duration to a database of drug effects. The system and method 
is also easily integrated into current ECG management sys 
tems and storage devices. 
0006. One aspect of the present disclosure is a method of 
detecting a long QT syndrome in a patient, the method com 
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prising acquiring a set of ECG data from the patient, compar 
ing the set of ECG data to a set of ECG characteristic data 
stored in a plurality of databases, wherein the comparing step 
is configured to identify any characteristics in the set of ECG 
data that are emblematic of LQTS and adjusting an interpre 
tation of the set of ECG data when a characteristic is found in 
the set of ECG data, such that the adjustment corresponds to 
the characteristic. The method further comprises making the 
interpretation prior to the adjusting step and sending the set of 
ECG data to a centralized storage system wherein the plural 
ity of databases includes a previous ECG database, and 
wherein the comparing step includes identifying any signifi 
cant change in a QT interval. The plurality of databases 
includes a known acquired LQTS characteristics database, 
wherein the comparing step includes identifying a significant 
characteristic in the set of ECG data with respect to a known 
acquired characteristic and identifying a significant charac 
teristic in the set of EGC data with respect to a known genetic 
characteristic. The method further comprises updating the 
interpretation in the centralized storage system, adding the set 
of ECG data to any of the plurality of databases and output 
ting the interpretation to a user. 
0007 Another aspect of the present disclosure is a system 
for detecting a long QT syndrome in a patient, the system 
comprises an ECG acquisition system configured to collect a 
set of ECG data from the patient, a storage media for storing 
a computer application, a processor coupled to the ECG 
acquisition system and the storage media, and configured to 
execute the computer application, and further configured to 
receive the set of ECG data from the ECG acquisition system, 
wherein when the computer application is executed, the set of 
ECG data is compared to a set of ECG characteristic data in a 
plurality of databases, any characteristics in the set of ECG 
data that are emblematic of LQTS are identified, and an 
interpretation of the set of ECG data is adjusted when a 
characteristic is identified in the set of ECG data, such that the 
adjustment corresponds to the characteristic. The interpreta 
tion of the system is made prior to the adjusting step and 
further comprises a centralized storage system wherein the 
set of ECG data is sent to the centralized storage system. The 
plurality of databases includes a previous ECG database, 
wherein when the computer application is executed, any sig 
nificant change in a QT interval is identified. The plurality of 
databases includes a known acquired LQTS characteristics 
database, wherein when the computer application is 
executed, a significant characteristic in the set of ECG data 
with respect to a known acquired characteristic is identified 
and a known genetic characteristic is identified. The interpre 
tation is updated in the centralized storage system and the set 
of ECG data is added to any of the plurality of databases. The 
system further comprises an output device configured for 
outputting the interpretation to a user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 illustrates a flow chart according to an 
embodiment of the present method. 
0009 FIG. 2 illustrates a block diagram according to an 
embodiment of the present system. 

DETAILED DESCRIPTION 

0010. The present disclosure includes a system and 
method configured to flag significant changes in the duration 
of a QT interval and T wave morphology of a patient, and 
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furthermore the shape of the QRS-complex and detect the 
presence or absence of U-waves. The system and method is 
further configured to report any detected information by 
adjusting an interpretation of the patient's ECG. The system 
and method is preferably embodied in a computer software 
application and can accurately detect and report changes in 
the patient’s QT interval and T wave morphology over time 
from Successing resting ECGs. The system and method of the 
present disclosure will include a number of databases config 
ured to store previous ECGs of the patient, known acquired 
LQTS characteristics, and known genetic LQTS characteris 
tics. These databases will include gender specific duration 
and morphology characteristics as it is well-known that, in 
general, women have longer QT intervals, as well as ethnicity 
specific characteristics as changes in duration and morphol 
ogy have been shown to variant frequency and type based on 
genetics and ancestry. The databases will also include drug 
information and those drugs defined effects on QT duration, 
the likelihood of producing torsades, and other ECG effects, 
for example, significant Ikr reduction can be linked to T wave 
flat, reduced curvature in the front portion of T wave, and T 
wave norches; and significant reduction of Iks can be linked to 
symmetrical T wave, early onset of T wave. Those morphol 
ogy features can be used as an additional information to QT 
interval prolongation when we detect abnormal drug induced 
repolarization changes. Such characteristics will be stored in 
the known acquired LQTS database and the system and 
method is configured to pattern match against Such drug 
characteristics and look for specific changes associated with 
those drugs. 
0011. As stated previously, the system and method may 
accurately detect or import changes in QRS morphology, 
U-wave morphology, as well as match against electrocardio 
graph characteristics of known genetic variations in LQTS. 
0012. It is also important to note that the system and 
method is configured to be integrated into existing ECG man 
agement systems currently installed in hospitals and clinics, 
and furthermore integrated into an ECG that is capable of 
storing multiple ECGs for a single patient. Preferably, the 
MUSE system, which is an ECG management system pro 
duced by GE Healthcare, is a system for which the present 
system and method is configured to be integrated into. 
0013 The system and method of the present disclosure 
also adjust an original interpretation of the patient's ECG data 
with the findings of the database analysis. The interpretation 
will not only be adjusted in order to make it more accurate, but 
the patient's ECG data will also be added back into the data 
bases as appropriate. In other words, the patient's ECG data 
will be labeled and inserted into the patient's previous ECG 
database, and appropriately placed in the known acquired 
LQTS characteristics database and the known genetic LQTS 
characteristics database. Furthermore, the systemand method 
is capable of flagging outliers for further review by a study 
director. System and method is configured to locate ECG 
tracing where the computer detected a different serial, evolv 
ing pattern than the overreader. Once these outliers are 
located, a tool determines and assists the study director in 
establishing consistency in the reading of the ECGs. In other 
words, the consistency in overreading of specific ECG pat 
terns in a study population is examined, and this tool detects 
the consistency of reading the same T-wave pattern if it is 
maintained for a specific patient. Lastly, the tool helps the 
study Supervisor determine if particular tracings had been 
properly assessed. 
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0014 Referring now to FIG. 1, an embodiment of the 
detection method 10 is depicted. In step 12, a set of ECG data 
is acquired from a patient. The acquiring of such ECG data is 
effectuated by any known method or system known in the art, 
and is preferably facilitated when the patient is in a resting 
state. In step 13, an initial interpretation is made by an over 
reader of the set of ECG data. In this step, the interpretation is 
an initial evaluation of how the patient's heart is functioning 
by making the reading of the ECG that would normally occur 
by an overreader. In step 14, the set of ECG data is sent to a 
centralized storage system, wherein the centralized storage 
system is one known in the art and can include centralized 
storage systems that are part of existing hospital ECG man 
agement Systems. 
0015. In step 16, the set of ECG data is compared to 
previous ECGs for that patient. The set of ECG data is com 
pared to previous ECGs and the previous ECG database 18. If 
in step 20, if it is found that there are significant changes in the 
QT interval from the comparing step 16 to the previous ECG 
database 18, then in step 22 the interpretation is adjusted 
according to the QT interval changes. If there are no signifi 
cant changes in the QT interval in step 20, then the detection 
method 10 moves onto step 24. Likewise, after the adjusting 
step 22, the method moves to step 24. In step 24, the set of 
ECG data is compared to known characteristics for acquired 
LQTS that are contained in the known acquired LQTS char 
acteristics database 26. As discussed above, this known 
acquired LOTS characteristics database 26 can include char 
acteristic ECGs from patients that were taking specific drugs, 
and can be further coupled to a complete drug database to 
accurately identify those drugs for the user. In step 28, if there 
are significant characteristics in the set of ECG data with 
respect to known acquired characteristics, then the interpre 
tation is once again adjusted according to the characteristics 
in the set of ECG data with respect to the know acquired 
characteristics in step 29. After this adjustment, the method 
continues on to step 30. If in step 28, there are no significant 
characteristics in the set of ECG data with respect to known 
acquired characteristics, then the method continues onto step 
30 as well. In step 30, the set of ECG data is compared to 
known characteristics for genetic LQTS, with a known 
genetic LQTS characteristics database 32. As discussed 
above, this known genetic LQTS characteristic database 
includes characteristic ECG patterns according to Such things 
as gender, ethnicity, and ancestry, among others. In step 34, if 
there are significant characteristics in the set of ECG data with 
respect to known genetic characteristics, then the interpreta 
tion is once again adjusted in step 35 according to character 
istics in the set of ECG data with respect to known genetic 
characteristics, and the method 10 moves on to step 36. If 
there are no significant characteristics in the set of ECG data 
with respect to known genetic characteristics, then the 
method can likewise move onto step 36. 
0016. In step 36, the interpretation is updated in the cen 
tralized storage system to reflect any adjustments made in 
steps 35,29, or 22. In step 37, the set of ECG data is added to 
any of the appropriate databases 32,26, 18. Finally, in step 38. 
the interpretation is outputted to a user Such as a physician or 
other hospital personnel, and may be outputted by displaying 
the interpretation on a video screen or printed as a report or as 
part of the ECG graphical printout, or in any other way known 
to one skilled in the art. It should be noted that an embodiment 
of this method may operate without some of the steps 
described above. For example, the initial interpretation made 
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in step 13 may be omitted, and the method 10 may create an 
interpretation from any adjustments made in steps 22, 29 or 
35. Furthermore, the set of ECG data may be sent and stored 
in something other than a centralized storage system in step 
14. The detection method 10 may also be modified to include 
additional, or to omit any of the databases 18, 26, 32 accord 
ing to the needs of the user. As in step 14, the final updating of 
the interpretation in step 36 also does not need to be done in 
the central storage system, and may be effectuated in another 
area of an ECG management system. Lastly, it is contem 
plated that the user of the system and method of the present 
disclosure may select that the set of ECG data not be added to 
any of the appropriate databases after an interpretation is 
updated in step 37. 
0017 FIG. 2 depicts a block diagram of an embodiment of 
the detection system 40. Here, an ECG acquisition system 44 
known in the art, is attached to a patient 42 and a set of ECG 
data is acquired from the patient 42. A computer Software 
application is stored in a storage media 47, and executed on a 
processor 46. When executed, the computer software appli 
cation effectuates the method as described above. It has been 
contemplated that the detection system 40 as depicted and 
described may include or be implemented with an existing 
hospital ECG management system, or may even stand alone. 
Referring back to FIG. 2, the acquired ECG data from the 
patient 42 is stored in the central storage system 48, and the 
processor 46, executing the computer Software application, 
proceeds to compare the acquired ECG data in the centralized 
storage system to the previous ECG data in the previous ECG 
database 18, the known acquired LQTS characteristics in the 
known acquired LQTS characteristics database 26, and the 
known genetic LQTS characteristics in the known genetic 
LQTS characteristics database 32. It should be noted that 
prior to making these comparisons, the computer Software 
application may make an initial interpretation from the set of 
ECG data. As described above, these databases are utilized to 
see whether there are significant changes in the QT interval, 
significant characteristics in the set ECG data with respect to 
known acquired characteristics, or to determine whether there 
are significant characteristics in the set of ECG data with 
respect to known genetic characteristics. If any changes or 
significant characteristics appear in the ECG data, then the 
computer application executing the method will adjust the 
interpretation in the centralized storage system 48. 
0018. The detection system 40 also includes a user inter 
face device 50, having a graphical user interface (GUI) 52 and 
an input device 54. This user interface device 50 may also 
include a printer (not shown) or other output device for out 
putting the interpretation to a physician or other system user. 
The input 54 and GUI 52 allow a user to view the interpreta 
tion and other ECG results on the screen of a user interface 
device 50 such as a terminal (as shown), or alternative user 
interface devices 50 such as PDAs, medical monitors, or any 
other known user interface devices 50 in the art. Still referring 
to FIG. 2, the detection system 40, executing the computer 
software application, is configured to add the set of ECG data 
to any of the appropriate databases, 18, 26, 32 as may be 
selected by a user. The connection between detection system 
and centralized database server can be wired or wireless. The 
communication is bidirectional between the detection system 
and the database system. The serial comparison and interpre 
tation is performed in the database system and the results can 
be sent back to the detection system if required. All those 
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processes are transparent from the user as if all processing are 
happened in the same system and the same location. 
0019. The system and method as described has significant 
advantages over the prior art. The system and method enables 
the detection of congenital LQTS, possibly including match 
ing to known genetic markers. The system and method also 
enables the detection of acquired "drug-induced LQTS in 
patients and clinical trials or normal clinical practice, the 
accurate use of drug information and analyzing ECGs. 
Finally, the system and method enables mining of data for 
adverse event tracking when individual aggregated into a 
database. 
0020. The present invention has been described interms of 
specific embodiments incorporating details to facilitate the 
understanding of the principals of construction and operation 
of the invention. Such reference herein to specific embodi 
ments and details thereof is not intended to limit the scope of 
the claims appended hereto. It will be apparent to those 
skilled in the art that modifications may be made in the 
embodiment chosen for illustration without departing from 
the spirit and scope of the invention. 
What is claimed is: 
1. A method of detecting a long QT syndrome in a patient, 

the method comprising: 
acquiring a set of ECG data from the patient; 
comparing the set of ECG data to a set of ECG character 

istic data stored in a plurality of databases, wherein the 
comparing step is configured to identify any character 
istics in the set of ECG data that are emblematic of 
LQTS; and 

adjusting an interpretation of the set of ECG data when a 
characteristic is found in the set of ECG data, such that 
the adjustment corresponds to the characteristic. 

2. The method according to claim 1, further comprising 
making the interpretation prior to the adjusting step. 

3. The method according to claim 1, further comprising 
sending the set of ECG data to a centralized storage system. 

4. The method according to claim 1, wherein the plurality 
of databases includes a previous ECG database, wherein the 
comparing step includes identifying any significant change in 
a QT interval. 

5. The method according to claim 1, wherein the plurality 
of databases includes a known acquired LOTS characteristics 
database, wherein the comparing step includes identifying a 
significant characteristic in the set of ECG data with respect to 
a known acquired characteristic. 

6. The method according to claim 1, wherein the plurality 
of databases includes a known genetic LQTS characteristics 
database, wherein the comparing step includes identifying a 
significant characteristic in the set of EGC data with respect to 
a known genetic characteristic. 

7. The method according to claim 1, further comprising 
updating the interpretation in the centralized storage system. 

8. The method according to claim 1, further comprising 
adding the set of ECG data to any of the plurality of databases. 

9. The method according to claim 1, further comprising 
outputting the interpretation to a user. 

10. A system for detecting along QT syndrome in a patient, 
the system comprising: 

an ECG acquisition system configured to collect a set of 
ECG data from the patient; 

a storage media for storing a computer application; 
a processor coupled to the ECG acquisition system and the 

storage media, and configured to execute the computer 
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application, and further configured to receive the set of 
ECG data from the ECG acquisition system, 

wherein when the computer application is executed, the set 
of ECG data is compared to a set of ECG characteristic 
data in a plurality of databases, any characteristics in the 
set of ECG data that are emblematic of LQTS are iden 
tified, and an interpretation of the set of ECG data is 
adjusted when a characteristic is identified in the set of 
ECG data, such that the adjustment corresponds to the 
characteristic. 

11. The system according to claim 10, wherein the inter 
pretation is made prior to the adjusting step. 

12. The system according to claim 10, further comprising a 
centralized storage system wherein the set of ECG data is sent 
to the centralized storage system. 

13. The system according to claim 10, wherein the plurality 
of databases includes a previous ECG database, wherein 
when the computer application is executed, any significant 
change in a QT interval is identified. 

14. The system according to claim 10, wherein the plurality 
of databases includes a known acquired LOTS characteristics 
database, wherein when the computer application is 
executed, a significant characteristic in the set of ECG data 
with respect to a known acquired characteristic is identified. 

15. The system according to claim 10, wherein the plurality 
of databases includes a known genetic LQTS characteristics 
database, wherein when the computer application is 
executed, a significant characteristic in the set of EGC data 
with respect to a known genetic characteristic is identified. 

16. The system according to claim 10, wherein the inter 
pretation is updated in the centralized storage system. 
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17. The system according to claim 10, wherein the set of 
ECG data is added to any of the plurality of databases. 

18. The system according to claim 10, further comprising 
an output device configured for outputting the interpretation 
to a user. 

19. A method of detecting along QT syndrome in a patient, 
the method comprising: 

acquiring a set of ECG data from the patient; 
comparing the set of ECG data to a first set of ECG char 

acteristic data stored in a previous ECG database, 
wherein comparing the set of ECG data to the first set of 
ECG characteristic data identifies any significant change 
in a QT interval: 

comparing the set of ECG data to a second set of ECG 
characteristic data stored in a known acquired LOTS 
characteristics database, wherein comparing the set of 
ECG data to the second set of ECG characteristics data 
identifies a significant characteristic in the set of ECG 
data with respect to a known acquired characteristic; 

comparing the set of ECG data to a third set of ECG 
characteristic data stored in a known genetic LQTS char 
acteristics database, wherein comparing the set of ECG 
data to the third set of ECG characteristic data identifies 
a significant characteristic in the set of ECG data with 
respect to a known genetic characteristic; and 

adjusting an interpretation of the set of ECG data when a 
characteristic is found in any of the sets of ECG data, 
Such that the adjustment corresponds to the 
characteristic. 


