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ABSTRACT

BACKGROUND Data on the natural history of complete atrioventricular block (CAVB) in children are scarce, and criteria
for pacemaker (PM) implantation are based on low levels of evidence.

OBJECTIVES This study aimed to evaluate the natural course and predictors of PM implantation in a nationwide cohort
of pediatric patients with nonsurgical CAVB.

METHODS All children with CAVB in the absence of structural heart disease presenting from 1977 to 2016 were
retrospectively identified, yielding 95 subjects with a mean age of 4.05 years at the first presentation with a follow-up
median of 0.80 years (IQR: 0.02-6.82 years). PM implantation was performed according to the available guidelines.
Serial 24-hour Holter recordings and echocardiograms were reviewed. Predictors of PM implantation performed

>1 month after the first presentation were evaluated.

RESULTS The minimum and mean 24-hour heart rates and maximum RR intervals had a nonlinear correlation with age
(P < 0.0001 for all). The left ventricular (LV) size was moderately increased, and the shortening fraction was normal in
the majority throughout follow-up. PM implantation was performed in 62 patients (65.3%) reaching guideline criteria.
The mean 24-hour heart rate at presentation was a predictor of subsequent PM implantation (HR: 0.938; 95% Cl:
0.894-0.983; P = 0.003 per unit increase) regardless of age at presentation. Patients presenting with a mean 24-hour
heart rate >58 beats/min (>75th percentile) had a high probability of freedom from PM within the subsequent 5 years
(91.7% vs 44.4%; P < 0.001).

CONCLUSIONS Pediatric patients with CAVB showed an age-dependent decrease in heart rate, moderate LV dilation,
and preserved LV function. The probability of subsequent PM implantation could be predicted by the heart rate profile at
presentation, defining a low-risk group and allowing for individualized follow-up. (J Am Coll Cardiol EP 2023;m:m-m)
© 2023 by the American College of Cardiology Foundation.
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ABBREVIATIONS omplete nonsurgical atrioventric- intolerance, syncope, and even sudden cardiac
AND ACRONYMS ular block (CAVB) is a rare disease death.>”

with an incidence of 1 in 15,000 to Because there is no currently available causal

CAVB = complete

atrioventricular block 20,000 children in the congenital variant.””> treatment, the only widely accepted therapy is per-

Children with untreated CAVB may be manent pacemaker (PM) implantation. However,
affected by a slow heart rate, left ventricular permanent pacing started in childhood may be asso-

LV = left ventricular

PM = permanent pacemaker . A . i . . .
(LV) dilation, and eventual heart failure, all ciated with future adverse events, including lead
ROC = receiver-operating

characteristic

of which may present as fatigue, exercise failure, infection, and pacing-induced

CENTRAL ILLUSTRATION Summary of Natural History of Nonsurgical Complete Atrioventricular Block in Children
and Predictive Properties of Mean Heart Rate at Presentation for Future Need of Pacemaker Implantation
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Jicinsky M, et al. J Am Coll Cardiol EP. 2023;m(m):m-N.

Pediatric patients with nonsurgical complete atrioventricular block show an age-dependent decrease in heart rate, which is most significant in the first 2 years of life.
Regardless of age, the mean heart rate at presentation is a strong predictive factor of probability of future pacemaker implantation. ECG = electrocardiography.
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cardiomyopathy.®® Thus, pacing should be avoided
for as long as safely possible. PM indications for
children with nonsurgical CAVB have been repeatedly
published as part of both the European and North
American guidelines'®' but are based on low levels
of evidence'*"'” because of the absence of larger and
randomized studies. We aimed to evaluate the natu-
ral course of nonsurgical permanent CAVB in children
and to define the predictors of PM implantation
(Central Illustration).

METHODS

The clinical database of a single nationwide pediatric
cardiovascular center providing PM therapy for all
children in the Czech Republic was scanned for pe-
diatric patients diagnosed with a nonsurgical CAVB in
the absence of a history of infection, myopathy,
metabolic disease, or any but trivial structural heart
disease (heamodynamically insignificant arterial duct
or patent foramen ovale), yielding a total of 160 pa-
tients presenting between 1977 and 2016. Presenta-
tion was defined as the first confirmation of CAVB at
our center, which occurred thanks to a centralized
system of care soon after bradycardia came into
medical attention. Cases with transient CAVB or var-
iable degrees of atrioventricular block were excluded,
leading to an evaluated cohort of 95 patients. PM
therapy was indicated using the international rec-
ommendations and guidelines available during the
study period."'®''823 The study was approved by
the scientific and ethical committee of the Human
Physiology and Pathophysiology Board of the Acad-
emy of Sciences of the Czech Republic.

DEMOGRAPHICS. The study group consisted of 95
patients, all Caucasian and born in Central Europe; 54
(57%) were female. Age at the first presentation
ranged from birth to 18.2 years with a median of 4.05
years (IQR: 0.11-10.30 years). Patients were followed
for a median of 0.80 years (IQR: 0.02-6.82 years) until
the end of follow-up or PM implantation, providing a
total of 349 patient-years for analysis. The end of
follow-up was defined as reaching adulthood (before
18 years + 364 days) or death or the last examination
before data collection for this study.

LONGITUDINAL DATA ACQUISITION. Longitudinal
follow-up data were obtained from the clinical insti-
tutional database and patients’ files. The following
parameters were analyzed:

1. Patients’ weight, height, and body mass index
compared with values of normal children and ad-
olescents in the Czech Republic as derived from a
nationwide anthropological survey**
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TABLE 1 Cohort Demographics and Characteristics (N = 95)

Male

Female

Diagnosis in utero

Antibody status known
Antibody status positive
Antibody status negative

Age at presentation, y

Age at PM implantation, y

Length of follow-up, y

24-hour Holter values
Maximum RR interval at presentation, s
Maximum RR interval at PM implantation, s
Minimum heart rate at presentation, beats/min
Minimum heart rate at PM implantation, beats/min
Mean heart rate at presentation, beats/min
Mean heart rate at PM implantation, beats/min

Echocardiographic values
LV diastolic diameter z-score at presentation
LV diastolic diameter z-score at PM implantation
LV shortening fraction at presentation

41 (43)
54 (57)
18 (19)
34 (35.8)
27 (28.4)
7(7.4)
4.05 (0.11-10.30)
6.19 (1.96-11.97)
0.80 (0.02-6.82)

1.70 (1.39-2.18)
2.11 (1.78-3.03)
36.0 (31.0-41.8)
31.0 (27.0-35.0)
52.0 (46.0-57.0)
46.0 (43.0-49.0)

1.49 (0.27-2.66)
1.47 (0.58-2.50)
0.37 (0.31-0.43)
0.39 (0.35-0.43)

LV shortening fraction at PM implantation

Values are n (%) or median (IQR).
LV = left ventricular; PM = permanent pacemaker.

2. Twenty-four-hour Holter recordings were avail-
able in 84 of 95 (88.4%) patients at any time before
PM implantation with a median of 2.5 recordings
(IQR: 1-6 recordings) per patient and missing in
11 of 85 patients who underwent urgent PM im-
plantation because of symptomatic bradycardia. In
76 of 95 (80.0%) patients, 24-hour Holter re-
cordings were available at presentation. All re-
cordings were reviewed to assess the minimum
heart rate, the mean 24-hour heart rate, and the
maximum RR intervals. The analyzed rhythm was
junctional or ventricular escape rhythm in all
cases.

3. Echocardiograms were completed in 89 of 95
(93.7%) patients (median: 2.0; IQR: 1-5 per patient)
before PM implantation and evaluated to acquire
the LV end-diastolic diameter and shortening
fraction.

4. Both Holter and echocardiograms were completed
before PM implantation in 79 of 95 (83.2%)
patients.

Data were expressed as absolute values (heart rate,
RR intervals, and LV shortening fraction) and z-scores
(LV end-diastolic diameter) based on published
normal values.?®

STATISTICAL ANALYSIS. Data were summarized as
the median (IQR) for continuous variables and as
absolute and relative frequencies for categoric
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FIGURE 1 Age at Presentation and Length of Follow-Up With Relation to Pacemaker Implantation
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(A) Patients most frequently presented in the first year of life. Those presenting early required a subsequent pacemaker in the vast majority. (B) The majority of patients
required pacemaker implantation within 1 year of presentation. See Figure 2 for survival curves of freedom from pacemaker implantation.

variables, respectively. Changes of the minimum
heart rate, mean 24-hour heart rate, maximum RR
intervals, LV end-diastolic diameter z-score, and LV
shortening fraction in function of patients’ age were
modeled using linear mixed-effect regression models
with intrapatient variability as the random factor.
Relationships between the LV end-diastolic diameter
and the LV shortening fraction and the mean 24-hour
heart rate were explored using linear regression. The
probability of freedom from PM implantation was
evaluated by the log-rank test and subsequently
illustrated by Kaplan-Meier curves. Predictors of PM
implantation were analyzed in patients with an in-
terval >30 days between the first presentation and
PM implantation or the end of follow-up, respec-
tively. The Cox proportional hazards regression
model was used with the following independent
variables: sex, age at first examination, minimum
heart rate, mean 24-hour heart rate, maximum RR
intervals, RR ratio (defined as the maximum RR in-
terval divided by the mean RR interval), LV
end-diastolic diameter z-score, and LV shortening
fraction. The receiver-operating characteristic (ROC)
was constructed based on the original data. The value
of the mean heart rate at study entry was considered
as a “screening test” variable, with possible thresh-
olds ranging from minimum (31.5 beats/min) to
maximum (81.5 beats/min) values that appeared in
the set. The outcome was survival free from PM im-
plantation between 1 month and 5 years after the
initial presentation. Library pROC?® was used for the
ROC curve data calculation. A value of P =< 0.05 was

regarded as statistically significant. Statistical lan-
guage and environment R software (version 4.0.2, R
Foundation for Statistical Computing) was used
throughout the analysis.

RESULTS

PRESENTATION CHARACTERISTICS. Using age-
specific criteria,”” the QRS complex duration was
normal (junctional escape rhythm) in 64 of 95
(67.4%), prolonged (ventricular escape rhythm) in 14
of 95 (14.7 %), and unknown in the remaining 17 of 95
(17.9%) patients at the time of the first presentation.
There was no significant difference in the presenta-
tion heart rate (24-hour Holter minimum and mean)
between patients presenting with junctional or ven-
tricular escape rhythm. No change from junctional

TABLE 2 Indications for PM Implantation

Syncope 3
Exercise intolerance 13
Ventricular dysfunction 16
Heart failure 5
Ventricular rate <55 beats/min in neonates and infants 12
Sudden pauses >2-3x preceding cycle length during 5

ventricular escape rhythm

Mean daytime heart rate <50 beats/min 22
Wide QRS complex 14
Complex ventricular ectopy 0
Values are n.
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FIGURE 2 Probability of Freedom From Pacemaker Implantation
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freedom from pacemaker implantation according to the time elapsed since presentation.

Patients are divided into 3 groups according to presentation age. (A) The probability of freedom from pacemaker implantation according to age. (B) The probability of

escape rhythm to ventricular escape rhythm was
observed in any of the patients throughout follow-up.
Eighteen (19.0%) patients were diagnosed in utero,
and maternal antibody status was known in 34 of 95
patients (35.8%, positive in 27/34) (Table 1).

SURVIVAL AND FREEDOM FROM PM IMPLANTATION. None
of the patients died during the study period. PM
indication criteria were reached in 62 of 95 (65.3%)
patients during follow-up (Figures 1A and 1B). PM
indication was based on the presence of symptoms in
28 of 62 (45.2%) patients or the presence of elective
rhythm criteria for PM implantation based on inter-
national guidelines and recommendations-'°-**-'823
available at the time of indication (34 of 62 patients,
54.8%) (Table 2). Only 1 patient experienced syncope
before PM implantation during follow-up after the
first presentation. The last Holter recording before
the syncope revealed a mean 24-hour heart rate
below the 25th percentile of the patient group,
placing this patient into the high-risk group for sub-
sequent PM implantation as analyzed later.

PM implantation was performed at a median age of
6.19 years (IQR: 1.96-11.96 years); 29 of 62 (46.8%)
patients received PM within 1 month after presenta-
tion. The overall probability of freedom from PM
implantation was 54.1%, 43.0%, 40.3%, 29.6%, and

18.2% at 1, 3, 5, 10, and 18 years after presentation.
About 40% of patients presenting as neonates
received PM within the first month of life, whereas in
patients presenting at >1 year of life, freedom from
PM decreased gradually throughout childhood
(Figure 2A). However, in all age groups, there was a
significant number of patients receiving PM early
(within 6 months) after presentation (Figure 2B).

HEART RATE PROFILE. Absolute values of the mean
and minimum 24-hour heart rate and maximum
24-hour RR intervals had a nonlinear correlation with
age (P < 0.0001 for all) with the maximum progres-
sion of bradycardia during the first 2 years of life
(Figures 3A to 3C). The median value of the mean
24-hour heart rate at presentation was 51.5 beats/min
(IQR: 46.0-57.0 beats/min).

LV SIZE AND FUNCTION. The LV end-diastolic
diameter showed a significant increase during the
first 2 years and then a slower yet also significant
decrease until reaching adulthood (Figure 4A). There
was no change in the LV shortening fraction with age
(Figure 4B). The majority of patients had preserved LV
systolic function (LV shortening fraction =0.28)%®
throughout the follow-up with subnormal values be-
ing noted at any time in 21 of 89 (23.6%) patients with
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FIGURE 3 Heart Rate Profile in Nonsurgical Complete Atrioventricular Block in Children Compared With Healthy Population
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(A) The mean 24-hour heart rate. (B) The minimum 24-hour heart rate. (C) The maximum 24-hour RR interval. All parameters show a nonlinear correlation with age with a
more rapid progression of bradycardia during the first 2 years of life followed by a slower rate profile decline. The red line and gray points reflect the patient cohort. The
yellow lines (females) and green lines (males) show the data of a healthy population as derived from the study by Salameh et al.>° Full line = mean; dashed line = 5th
percentile in A and B and the 95th percentile in C.

available data. The LV shortening fraction increased
slightly with the degree of LV dilation (Figure 4C).
None of the patients developed moderate or severe
mitral regurgitation during follow-up. The indexed
LV end-diastolic dimension showed a significant
decrease with an increasing mean 24-hour heart rate
regardless of age (Figure 5).

PREDICTORS OF PROBABILITY OF PM IMPLANTATION.
Omitting patients requiring early PM implantation
within 30 days after presentation (29 of 95 patients)
and patients missing 24-hour heart rate monitoring

data at presentation yielded a group of 53 patients for
further evaluation. In these patients, the probability
of freedom from PM implantation tended to differ
by quartiles of the mean 24-hour heart rate at pre-
sentation (median: 53.0 beats/min; IQR: 47.0-58.0
beats/min) regardless of presentation age (Figure 6A).
The mean 24-hour heart rate at presentation was the
only significant univariate predictor of PM implanted
>30 days after the first presentation regardless of
presentation age with an HR of 0.938 per 1-beat/min
increase. Other parameters at presentation such as
the minimum heart rate, maximum RR interval, or LV

FIGURE 4 LV Size and Function in Non-surgical Complete Atrioventricular Block in Children
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(A) The indexed left ventricular (LV) end-diastolic dimension significantly increased during the first 2 years of life followed by a slower yet significant decrease. (B) The
LV shortening fraction was stable over time and stayed within normal limits in the majority of patients. (C) The LV shortening fraction increased slightly, with the z-score
of the LV end-diastolic dimension potentially reflecting a Frank-Starling relationship between preload and contractility.
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LV end-diastolic diameter (z-score)

FIGURE 5 Relationship Between z Score of the LV End-Diastolic Dimension and Mean 24-Hour Heart Rate
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(A) The patient cohort is divided into quartiles of the mean 24-hour heart rate at presentation. Freedom from pacemaker therapy tends to differ by the mean 24-hour
heart rate. (B) Patients with a mean 24-hour heart rate at presentation in the fourth quartile (>58 beats/min) vs the rest of the group observed for up to 5 years and then
censored. A mean 24-hour heart rate >58 beats/min at presentation predicts high freedom from pacemaker implantation within the subsequent 5 years. MHR = mean
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TABLE 3 Univariate Analysis of Risk Factors for Pacemaker Implanted >30 Days After

First Presentation

HR 95% ClI P Value
Gender (male vs female) 1.328 0.677-2.606 0.412
Age at presentation, y 1.003 0.997-1.009 0.382
Minimum heart rate at presentation, beats/min 0.968 0.934-1.002 0.060
Mean 24-hour heart rate at presentation, beats/min 0.938 0.894-0.983 0.003
Maximum RR interval at presentation 1.406 0.905-2.184 0.149
RR ratio at presentation 2.384 0.947-6.000 0.091
LV end-diastolic diameter z-score at presentation 1.056 0.874-1.277 0.578
LV shortening fraction at presentation 0.674 0.013-35.092 0.845

LV = left ventricular; RR ratio = maximum RR interval divided by mean RR interval.

size and function did not predict PM implantation
(Table 3).

Patients presenting with a mean 24-hour heart rate
>58 beats/min (>75th percentile) had a significantly
higher probability of freedom from PM implantation
within the subsequent 5 years compared with the rest
of the group (91.7% Vs 44.4%; P = 0.006; Figure 6B).
When used as a screening test, a mean heart rate at
presentation >58 beats/min has successfully detected
patients who did not need PM implantation between
>30 days and 5 years after presentation with a posi-
tive predictive value of 92.3% and the area under the
ROC curve of 0.75 (Table 4, Figure 7). On the contrary,
95.5% of patients undergoing PM implantation within
this interval had a mean heart
presentation =58 beats/min (specificity).

rate at

PHYSICAL DEVELOPMENT OF PATIENTS WITH CAVB.
Patients with CAVB did not show significant deviation
in growth, weight gain, or body mass index compared
with normal national data®* (Figure 8).

TABLE 4 Sensitivity and Specificity of Mean 24-Hour Heart Rate at
Presentation >58 Beats/Min (>75th Percentile) for Freedom From PM
Implantation Between >30 Days and 5 Years After Presentation

Definition N %
True positive >58 beats/min, PM— 12 (22.6)
False positive >58 beats/min, PM+ 1 (1.9)
True negative =58 beats/min, PM+ 21 (39.6)
False negative =58 beats/min, PM— 19 (35.9)
Total 53 (100.0)
Sensitivity (38.71)
Specificity (95.45)
Positive predictive value (92.3)
Negative predictive value (52.5)
Total predictive value (62.3)
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DISCUSSION

This study describes the natural history of patients
with nonsurgical CAVB in the era of guideline-driven
PM indication and shows that patients with a mean
24-hour heart rate >58 beats/min at presentation
were highly likely to be free from PM implantation for
the subsequent 5 vyears. Additionally, the age-
dependent heart rate profile, LV metrics, and phys-
ical development before eventual PM implantation is
presented in the context of normal population values.
These detailed data add to the still partially unex-
plored natural history of nonsurgical CAVB in chil-
dren. The clinician may be reassured by good
tolerance of bradycardia without signs of progressive
LV remodeling and normal physical development of
children with nonpaced CAVB before reaching PM
indication criteria. Our study shows the detailed
progression of bradycardia, which is fastest in the
first 2 years of life followed by a slow and steady heart
rate decrease during the rest of childhood and
adolescence. This is in agreement with a previous
report by Michaélsson et al,® and heart rate develop-
ment is similar to the published normal limits for
junctional escape rhythm."

Patients in our cohort showed an increasing LV size
to compensate for the low heart rate and increasing
metabolic demands during the first 2 years of life. The
later in life LV size shows a linear decrease, likely
reflecting the gradual convergence of the mean
24-hour heart rate in CAVB patients with the mean
24-hour heart rate range of the healthy population,®
resulting in a decreasing need for cardiac adaptation.
The LV systolic function stayed within normal limits
in the majority of patients and showed a slight in-
crease with increasing LV size, potentially reflecting a
physiologic Frank-Starling relationship between pre-
load and contractility. None of the patients developed
dilated cardiomyopathy, which is in agreement with
previously published longitudinal echocardiographic
data in children with CAVB.>° Worsening of LV
function occurs mainly in the context of PM implan-
tation,® and increasing evidence shows the important
role of pacemaker-induced cardiomyopathy in the
development of LV dysfunction in children with
CAVB.>3%32 Well-preserved and stable LV function
before PM implantation is a proof of good tolerance of
bradycardia in young patients with an otherwise
normal heart. Thus, progressive LV dilation or wors-
ening of LV function is very unlikely to be an indi-
cation for PM implantation.
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FIGURE 7 Sensitivity and Specificity of Mean 24-Hour Heart Rate at Presentation for Freed From Pac I p ation
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A mean heart rate (HR) at presentation >58 beats/min shows 95% specificity and 39% sensitivity for freedom from pacemaker implantation
between >30 days and 5 years after presentation. AUC = area under the curve.

The PM implantation rate in our study agrees with
data from Jaeggi et al'®> showing early PM implanta-
tion in patients with congenital CAVB presenting in
the fetal and neonatal period and a low percentage of
freedom from PM implantation while reaching
adolescence and adulthood. Several mainly older re-
ports'-3'333 showed that a low heart rate and sudden
pauses in ventricular rhythm are likely to be risk
factors for syncope and sudden death in young pa-
tients with nonsurgical CAVB. Karpawich et al** re-
ported that careful evaluation of the ventricular rate
at rest may be an effective means of differentiating
patients at risk of syncope. Those reports fueled the
definition of rhythm-based criteria for elective PM
implantation in asymptomatic children. With the
availability of PM therapy even for the youngest
children, the evaluation of the natural history of
nonsurgical CAVB became difficult. Our report is 1 of

few currently available studies examining the natural
course of CAVB until PM implantation as indicated
using the accepted recommendations and guide-

lineg®10-11,18-23

available during the study period. It
helps to assess the probability of need for PM im-
plantation in the midterm future based on the heart
rate profile at the first presentation. The mean heart
rate at presentation as obtained from 24-hour Holter
recordings of >58 beats/min differentiated a group
with a high freedom from PM implantation within the
subsequent 5 years with a positive predictive value of
92.3% regardless of age or the respective indication
criterion the patients may have reached. This may
allow for better patient counseling and individual
follow-up including frequency adjustment of serial
Holter monitoring. Also, the presented data reassure
the safety of the currently used PM implantation
guidelines in showing no mortality and a low
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FIGURE 8 Physical Development of Patients With Complete Atrioventricular Block Compared With Normal Population
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incidence of syncope (1/95 patients) in the studied
cohort before reaching PM indication, thus indirectly
implying high sensitivity to depict patients at risk.
However, our study cannot answer the question
regarding the false positivity of the PM indication
criteria used and whether PM implantation could
potentially be deferred without increased risk in a
subset of the paced patients.

A recent report by Weinreb et al®>> showed a higher

mortality in a pediatric cohort of similar size, which is
in contrast to our findings. However, the composite
primary endpoint in the study by Weinreb et al*>> was
different from ours including death, heart failure,
and/or cardiomyopathy and cardiac resynchroniza-
tion therapy. Thus, as opposed to our study, their
patients were followed beyond PM implantation, and
only 2 of the 7 deceased patients died before PM
therapy was started. Applying similar endpoint
criteria as in our report, their mortality rate would be
much lower and closer to our outcome.
STUDY LIMITATIONS. This study has several limita-
tions inherent to the character of the studied popu-
lation. Importantly, the number of patients who
underwent PM implantation immediately after pre-
sentation did not allow for the evaluation of the
natural course of CAVB. On the other hand, a suffi-
cient number of patients were followed for a sub-
stantial amount of time (349 patient-years), allowing
for a meaningful analysis.

A considerable number of guidelines and recom-
mendations were published and used for the indica-

tion of PM implantation during the study

period.'%'-1823 Although some minor changes in
guidelines and recommendations have been made
over time, they have not had a major influence on the
PM indication habits in our cohort.

The study has also not assessed the association of
PM technology changes occurring during the study
with the likelihood of PM implantation. It cannot be
excluded that the burden of PM indication might have
decreased over time because of improvements in PM
survival as documented in our previously published
study.”

Maternal antibody status was not known in the
majority of the patients. The presence of maternal
antibodies is associated with early (fetal or neonatal)
presentation of patients with CAVB and early PM
implantation,'> whereas in patients without anti-
bodies, PM implantation could often be deferred until
later life.>® The distribution of age at presentation in
our cohort is similar to other studies describing pa-
tients with spontaneous CAVB presenting before the
age of 15 years.'* Thus, we may reasonably presume
that the percentage of patients with autoimmune
CAVB in our cohort may also be similar (ie, around
50%).

Genetic background regarding inherited conduc-
tion disorders linked to genetic variants in the ion
channel genes SCN5A, SCN1B, SCN10A, TRPM4, and
KCNK17 as well as in genes coding for cardiac con-
nexin proteins®’>° was not evaluated. Therefore, ge-
netic CAVB etiology could not be included as a
potential risk factor for PM implantation in the anal-
ysis either.
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CONCLUSIONS

Pediatric patients with CAVB show an age-dependent
decrease in heart rate, a changing degree of LV dila-
tion, and preserved LV function. There is no signifi-
cant deviation in growth or weight gain. In patients
who did not fulfill PM implantation criteria at pre-
sentation, the subsequent need for PM implantation
may be predicted by the heart rate profile at presen-
tation, defining both the low- and higher-risk groups
and enabling an individualized follow-up.
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PERSPECTIVES

COMPETENCY IN PATIENT CARE AND PROCEDURAL
SKILLS: CAVB is a rare disease requiring PM implantation during
childhood in the majority of patients. This report helps the
caregiving physicians to better understand the natural history
and predict the timing of PM indication, the only available
therapy in this population at the moment. It also reassures the
normal physical development of the affected children as well as
preserved LV function. Such information may also be crucial for
patient/parental counseling.

TRANSLATIONAL OUTLOOK: Based on the results of this
retrospective single-center study, prospective collaborative
research may help confirm the utility of the mean 24-hour heart
rate to predict the need and timing of PM implantation. The
impact of the different etiologies of CAVB (autoimmune, genetic,
and idiopathic) should be assessed to better understand their
influence on the natural history. Such data might rationalize
long-term patient follow-up strategies before reaching PM
indication.
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Multisite Pacing for Heart Failure

Associated With Left Ventricular Apical
Pacing in Congenital Heart Disease

Karel Koubsky, MD, PuD,? Jan Kovanda, MD,* Miroslav Lozek, MSc,*" Viktor Tomek, MD, PuD,* Michal Ji¢insky, MD,*
Roman Gebauer, MD,? Peter Kubus, MD, PuD,? Jan Janousek, MD, PuD?

eft ventricular (LV) apical pacing (LVAP) has

been shown to preserve LV function in chil-

dren with complete atrioventricular (AV)
block."” We present 3 pediatric patients (Figures 1
to 3, Table 1, Videos 1 to 4) with complex structural
left
ventricle, and complete AV block, in whom epicardial
dual-chamber LVAP was associated with significantly
decreased LV systolic function and heart failure
symptoms. Coronary artery compression by pre-
existing pacing leads was excluded. Upgrade to car-
diac resynchronization therapy (CRT) by multisite
ventricular pacing directed by echocardiographic
speckle tracking analysis led to variable degree of
improvement in LV systolic function, reverse LV
remodeling, and increase in LV contraction efficiency
measured by systolic stretch fraction® in 2 of the 3 pa-
tients (Table 1).

heart disease, morphologically systemic

This report demonstrates potential harm associ-
ated with LV apical pacing in selected patients with
structural heart disease that has not been described
previously. Upgrade to multisite CRT pacing should
be considered in such cases.
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CRT in congenital heart disease N 2022:H-1

FIGURE 1 LV Mechanical Discoordination

Early-contraction

\

Patient 1 with tricuspid atresia and transposition of great arteries after Fontan type palliation. Age at cardiac resynchronization therapy (CRT)
was 5 years. CRT led to clear echocardiographic and clinical improvement. (A) Before CRT. Left ventricular (LV) mechanical discoordination:
Early apical contraction (green and cyan curves), prestretch and late contraction in the basal septum (yellow curve) and free wall (red curve)
and rebound stretch of the apical segments resembling “classic strain pattern.” Peak basal contraction occurs up to 40 ms after aortic valve
closure (AVC). The apical-to-basal delay is 237 ms. Such a pattern was not observed in patients with normal LV function.? (B) After CRT. LV
contraction is significantly more synchronous, maximum LV apical-to-basal mechanical delay decreased to 114 ms, and "“classic strain pattern” is
absent. Peak contraction in the basal septum (arrow) is still delayed owing to absence of the midseptal right ventricle outflow tract lead.
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CRT in congenital heart disease
FIGURE 2 QRS Morphology
A LV apical pacing B Multisite pacing
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Patient 2 with malignant rhabdoid tumor affecting the left ventricle and mitral valve, after tumor resection and mitral valve replacement by mechanical prosthesis,

suffering also from plastic bronchitis. Age at CRT was 11 years. CRT led to moderate increase in left ventricular ejection fraction and decrease in left ventricular size along
with improvement of left ventricular contraction efficiency. (A) During left ventricular apical pacing, QRS duration is 170 ms with superior frontal plane QRS axis. (B) After
upgrade to multisite pacing, QRS duration decreased to 140 ms and QRS frontal plane axis is inferior. Abbreviations as in Figure 1.
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FIGURE 3 Lead Positions
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Patient 3 with tricuspid stenosis and hypoplastic right ventricle, palliated by a bidirectional cavopulmonary anastomosis resulting in a 1 and 1/2
ventricle circulation. Age at CRT was 17 years. Lead positions after upgrade to multisite pacing along with the original left ventricular apical lead
are shown. A biventricular pulse generator with an adapter to bifurcate the LV pacemaker output to the 2 basal leads is used. Despite moderate
shortening of the apical-to-basal mechanical delay, there was no significant improvement in LV function or clinical signs of heart failure. We
hypothesize that LV dysfunction was so severe that there was little chance of improvement with multisite pacing. Alternatively, effective
mechanical resynchronization was not achieved despite proper lead placement and significant QRS duration shortening. This patient was
continued on maximum medical heart failure therapy. Indication for heart transplantation will be based on further clinical course. Abbreviations
as in Figure 1.
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TABLE 1 Patient Data and CRT Response
CRT Response
Patient # 1 Patient # 2 Patient # 3
Age at conventional pacing, yrs 0.4 8.4 10.8
Age at CRT, yrs 5.3 11.6 17.8
Follow-up after CRT, mo 8.9 3.9 53
Pacing sites LVA, LVPW LVA, LVPW, LVA, LVPW,
MRVOT MRVOT

Before After Before After Before After
NYHA functional class 2 1 2 2 2 2
NTproBNP, ng/L 610 253 N/A 191 2,906 7,497
QRS duration, ms 130 1o 170 140 180 120
LVEDVi, ml/sqm BSA 141 97 68 58 164 148
LVESVi, ml/sgqm BSA 101 47 38 27 125 109
LVEF, % 29 51 44 55 24 26
LV index of myocardial performance 1.15 0.42 0.35 0.13 0.77 0.51
LV apical to basal delay, ms 237 14 123 42 364 209
Aortic valve closure to latest peak basal LV strain, ms 40 39 85 12 47 82
LV systolic stretch fraction 0.36 0.33 0.70 0.24 0.42 0.32
Early LV apical contraction + LV basal pre-stretch 1 0 1 0 1 0
Late LV basal contraction -+ LV apical rebound stretch 1 0 0 0 1 1
BSA = body surface area; CRT = cardiac resynchronization therapy; EF = ejection fraction; LV = left ventricle; LVA = left ventricular apex; LVEDVi = indexed left ventricular
end-diastolic volume; LVESVi = indexed left ventricular end-systolic volume; LVPW = left ventricular posterior basal wall; MRVOT = midseptal right ventricular outflow tract;
NT-proBNP = N-terminal pro-B-type natriuretic peptide; NYHA = New York Heart Association.
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Prenatalni diagnostika kardialniho
postizeni u lupus neonatorum

Tomek V., Gilik J., Kovanda J., Fiala K., Jic¢insky M.

Détské kardiocentrum 2. LF UK a FN Motol, Praha, prednosta prof. MUDr. Jan Janousek, Ph.D.

SOUHRN

Transplacentarni pfenos materskych autoprotilatek anti-Ro
a anti-La mUze vést k onemocnéni srdce zahrnujici atrioven-
trikuldrni blokddu a kardiomyopatii. Kompletni atrioventri-
kularni blokada plodu je zavaznym projevem kardialniho
postizeni u lupus neonatorum, které mdze vést k rozvoiji
srdecniho selhani a az k intrauterinnimu umrti plodu.

Diagnostika atrioventrikularni blokady 1. az 3. stupné je po-
moci ultrazvukového vysetfeni pomérné snadna. Moznosti
terapeutického ovlivnéni kompletni atrioventrikuldrni blo-
kady jsou v prenatalnim obdobf dosud vyrazné limitova-
né. Konverze uplné formy atrioventrikularni blokady na
sinusovy rytmus neni mozna. Léc¢ba plodd s jiz vzniklou
kompletni blokddou pomoci glukokortikoidl (dexame-
thason) nepfinasi prokazatelny pozitivni efekt pro plod
ani pro novorozence. Nejlepsi moznosti zabrany vzniku

SUMMARY

Tomek V, Gilik J, Kovanda J, Fiala K, JiCinsky M.
Prenatal diagnosis of cardiac manifestation
associated with lupus neonatorum?

Transplacentar transfer of maternal anti-Ro and/or an-
ti-La autoantibodies may result in cardiac disease such
as heart block and cardiomyopathy. Complete congenital
heart block is a rare but devastating condition of cardiac
Neonatal Lupus and may result in heart failure and foe-
tal death. Complete atrioventricular block is considered
to be irreversible. It seems that maternal anti-Ro levels
ant presence of anti-Ro52 component predict fetuses
at high risk of immune-mediated cardiac complications.
Maternally administered corticosteroids may limit the
progression of the 1°* or the 2" atrioventricular block.

uvob

Transplacentarni pfenos matefskych autoproti-
latek anti-Ro a anti-La m{ize vést k onemocnéni
srdce zahrnujici atrioventrikularni (AV) blokadu
a kardiomyopatii. Kompletni AV blokada (AVB)
plodu je zavaznym projevem kardidlniho postize-
ni u lupus neonatorum, které mtiZe vést k rozvoji
srde¢niho selhdn{ a az k intrauterinnimu Gmrti
plodu (1). Anti-Ro a anti-La jsou autoprotilatky

atrioventrikularni blokady je preventivni [écba vyzadujicf
sledovani a spravnou stratifikaci vysoce rizikové skupiny
téhotnych, zrejmé dle pritomnosti a vyse titru anti-Ro52
kDa. Atrioventrikularni blokadu 1. stupné Ize stanovit echo-
kardiografickym mérenim plod{ rizikovych téhotnych.
K rozvoji atrioventrikularni blokady ale maze dojit velmi
rychle, atoiv pribéhu nékolika hodin. Preventivni podani
glukokortikoidd s transplacentarnim prenosem miize za-
branit rozvoji kompletni formy, ¢asto v kombinaci s imuno-
globuliny. Hydroxychlorochin je slibnym lékem v prevenci
kardialniho postizeni u lupus neonatorum..

KLiCOVA SLOVA

prenatadlni diagnéza - echokardiografie - plod - lupus
neonatorum - atrioventrikularni blok

However, the transition from normal sinus rhythm to
the third-degree atrioventricular rhythm may be rapid
(< 24 hours). Dexamethasone given during pregnancy
may achieve normalization of prolonged atrioventricular
conduction time interval and averts the progression to
complete heart block, often used in combination with
intravenous immunoglobulin administration. In fetuses
with complete AV block, the effect of steroid treatment
on outcome is not proven. Hydroxychloroquine treatment
during preganancy has been asscotiated with a decreased
recurrence of cardiac Neonatal Lupus.

KEY WORDS

prenatal diagnosis - echocardiography - fetus -
neonatal lupus - atrioventricular block

Ces. Revmatol. 2019; 27(3): 78-85

proti extrahovanym nuklearnim antigentim a jsou
pritomné u pacientii se systémovym onemocnénim
(systémovy lupus erythematodes - SLE, Sjogrentiv
syndrom a dalsi). Tyto mateiské protilatky pfestu-
puji placentou do obéhu plodu a vyvolavaji zanét
v oblasti AV uzlu vedouci k postupnému vyvoji AV
blokady. K té dochazi typicky mezi 20. az 24. gestac-
nim tydnem. O probéhlém zanétu v oblasti AV uzlu
svéddi fibroticka prestavba uzlu u kongenitalniho
AVB 3. stupné (2). V kombinaci s hydropsem a niz-
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Obr.1 Rozsahly hydrops u plodu s kompletni formou
atrioventrikuldrni blokady ve 26. gestacnim tydnu pfi tepové
frekvenci 54/min

PP - prava pleura, LP - leva pleura, P - perikard

(-] +
1 Time 150 ms

kou komorovou frekvenci (pod 55/min) predstavuje
vysoké riziko intrauterinniho imrti nebo predcas-
ného porodu (3). Ve zvlasté nepriznivych pfipadech
mize dojit az k progresi autoimunitné navozeného
zanétu v endokardialni fibroelastézu (4, 5) a dilatac-
ni kardiomyopatii (6). Kompletni AVB se vyskytuje
v 1-2 % plodti matek se séropozitivou anti-Ro, anti-
-La, coz odpovida incidenci 1/15 000 az1/20 000 zivé
narozenych déti (7). Rizikem pro mozny vyvoj lupus
neonatorum u plodu neni jen samotna ptitomnost
autoprotilatek v krvi matky, ale vysoky titr anti-Ro
autoprotilatek (8). Autoprotilatky anti-Ro 52 kDa
maji (na rozdil od anti-Ro 60 kDa) dominantni roli
pfi vzniku AV blokady (9, 10).

Kompletni atrioventrikularni (AV) blokada vede
k bradykardii plodu. Srde¢ni frekvence pti kom-
pletni formé blokady se pohybuji od 45 do 70/min.
Lidsky plod toleruje nizké srdec¢ni frekvence 1épe
nez vyssi, ale i tak miiZze vést k srdecnimu selhani
(obr. 1). Kumulativni neonatdlni a prenatalni amrt-
nost se udava mezi 10-30 % u plodi s AV blokadou
(3). Hlavnimi rizikovymi faktory Gmrti jsou: hyd-

Obr. 2 Atrioventrikularni blokada 1. stupné. Pulzni dopplerovské vysetieni simultanné registruje vtok a vytok z levé komory, prokazuje
prodlouzeny mechanicky atrioventrikuldrni interval 150 msec mezi kontrakci siné (A) a kontrakci komory (V).
E - faze rychlého plnéni komory

CESKA REVMATOLOGIE ~ 2019,27,¢.3



rops plodu, snizena funkce levé komory a nizké
gestacni stari plodu v okamziku diagnézy (3, 11, 12).

DIAGNOSTIKA ATRIOVENTRIKULARNI
BLOKADY

Atrioventrikularni blokada se vyznacuje bradykardii
plodu a vznika na zakladé poruchy vedeni vzruchu.
Ta miiZe byt zptisobena bud zménénou funkci ion-
tovych kanalli, nebo sniZenim poctu bunék prevod-
niho systému na podkladé fibrotizace a degenera-
tivnich zmén. K poruse vedeni vzruchii mtiZe dojit
na urovni atrioventrikularniho uzlu (suprahisalné),
v oblasti Hisova svazku (intrahisalné) nebo infrahi-
salné az ve vétveni na Purkyriova vlakna. Dle miry
zachovani AV pirevodu rozliSujeme tfi stupné AV
blokady (AVB):

« 1. stupen se zachovalym pfevodem pomeérem pie-
vodu mezi sinémi a komorami 1 : 1, ale s prodlou-
Zenim AV prevodu (obr. 2)

« 2. stupenl, kdy nékteré sifiové kontrakce nejsou
pfevedeny na komory. RozliSujeme dva typy AVB
2. stupné:

A

!

|

ifl‘ LN
\r n

Obr. 3
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o Wenckebachtv typ, pfi kterém dochazi k po-
stupnému prodluzovani PQ intervalu vedouciho
az k vypadu AV prevodu
o Mobitz II, kdy je vypadek prevodu ze sini na
komory nahly (obr. 3, 4)
e 3. stupen je rovnéz nazyvan jako kompletni AV
blokada a je definovan jako uplna disociace akce
sini a komor. Vysledna tepova frekvence plodu je
dana pouze frekvenci komor.

Diagnostika AV bloku spociva v echokardiografic-
kém vySetfeni. JiZ ve 2D obraze je patrna pomala
frekvence komor pii normalnim sinusovém rytmu
sini. Diagnézu lze ovétit dopplerovskym vySetfenim
nebo M-zpiisobem, kdy je mozné simultanné regis-
trovat kontrakci sini a komor (obr. 5).

MOZNOSTI LECBY KARDIALNIHO POSTIZENI
LUPUS NEONATORUM U PLODU

Elektricka stimulace srdce
V postnatalni 1é¢bé AV blokady dominuje ne-
farmakologicky pristup - elektricka stimulace

ilu-ﬁé'lhi

Atrioventrikularni blokada 2. stupné typu Mobitz Il. Na komory (V) se prevadi pouze kazdy druhy stah sini (A); pulzni

dopplerovské vysetfeni pfi simultannim zobrazeni vtoku a vytoku levé komory

E - faze rychlého plnéni komory

2019,27,¢.3
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Obr. 4 Atrioventrikularni blokada 2. stupné typu Mobitz Il zachycena pomoci Mmode. Na komory (V) se pfevadi pouze kazdy druhy
stah sini (A).
RA - prava sin, LV - levd komora

Obr. 5 Kompletni atrioventrikularni blokada u plodu registrovana na urovni levé komory (LV) a pravé siné (RA), echokardiografie
M-zpusob zobrazeni detekujici kontrakci sini (A) a komor (V). Pravidelny sinusovy rytmus o frekvenci 120 tept/min neni pfevadén na
komory, které maji svoji vlastni aktivitu 62 tept/min.
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srdce. Jeji princip spoc¢iva v tvorbé nadpraho-
vych elektrickych impulzll vedoucich k opako-
vanému drazdéni (stimulaci) myokardu, odkud
se srdecni vzruch §iff na ostatni tkan. Trvala
kardiostimulace je v dne$ni dobé vyzkouSenou a
plné funkéni metodou, kterd pfi spravném na-
staveni stimula¢niho rezimu a spravné zvoleném
umisténi stimula¢nich elektrod umoznuje témér
fyziologickou aktivaci srdecniho svalu. Nastaveni
kardiostimulatoru zabezpeci nejen spravnou sek-
venci aktivace sini a komor, ale zachova i vhodné
synchronni §ifeni impulzu v obou komorach,
vCetné moznosti tzv. biventrikularni stimulace
(stimulace obou komor s nastavitelnym inter-
ventrikularnim intervalem). Moderni stimulacni
systém dokaze adekvatné frekvencné reagovat na
metabolické zmény organizmu i pomoci metabo-
lickych senzori (mechanické vibrace pfi fyzické
zatézi, zméné pH (i saturace kysliku v centralni
zile, tlaku v pravé komote, délce repolarizace a
fadé dalsich parametril) a zabezpecit srde¢ni vydej
dle potifeb organizmu.

Prenatilné je elektricka stimulace srdce ne-
mozna, Nutnost implantace stimulac¢nich elektrod
(intravaskularné nebo epikardidlné) s pouzitim
pacemakeru, by teoreticky byla optimalni 1éceb-
nou metodou, ale je v soucasné dobé technicky
nepredstavitelnd. Jedinou moznosti je tedy pokus
o farmakologické ovlivnéni této zavazZné bra-
dyarytmie.

Glukokortikoidy

Teoreticky podklad 1é¢by spociva jednak v zabra-
néni probihajiciho zanétu a fibrotizace atrioven-
trikularniho uzlu pfi prokdzaném pfenosu auto-
protilatek od matky a zvySeni tepové frekvence
plodu tak, aby se zlepsil srde¢ni vydej (13, 14).
Podani fluoridovanych glukokortikoidt (dexame-
thason v davce 4-8 mg/den) mlze zabranit progre-
si v AV blokadu 3. stupné, kterd je povazovana za
ireverzibilni poskozeni. Byla prokazana uspésna
konverze AV blokady 2. stupné na sinusovy ryt-
mus (15). Konverze uplné AV blokady na sinusovy
rytmus nebyla prokazatelné dokumentovana.
Smysl aplikace glukokortikoid@l (dexamethason
2-4 mg/den) pti jiz kompletni AV blokadé byl
spatfovan vimunomodula¢nim efektu steroidni
lé¢by a zabranéni rozvoje autoimunitniho za-
nétu myokardu a jeho dalsi progresi v dilata¢ni
kardiomyopatii (14). Lécba glukokortikoidy ale
musi byt jasné indikovana pro fadu nepfiznivych
disledkd pro plod, zejména pro vyvoj mozku (16,
17). Pfedpoklad efektu transplacentarni steroidni
1éCby se opiral predevsim o praci Jaeggiho (18),
ktery popsal pozitivni vliv dexamethasonu na
osud plodu. Problémem této studie je vSak srov-
nani dvou rozdilnych ¢asovych obdobi - star§iho
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bez kortikoterapie a mladsiho s plody lé¢enymi
steroidy. Lze opravnéné namitnout, Ze mortalita
novorozenci byla ovlivnéna obecnym zlepSenim
kvality péce a znevyhodnila historicky starsi ne-
1écené plody. V ramci multicentrické retrospek-
tivni studie jsme neprokazali Zadny rozdil mezi
1éCenou a nelécenou skupinou plodd s jiz vzniklou
kompletni AV blokddou (12). Naopak, téhotenstvi
u léCenych plodi bylo ¢astéji ukonceno porodem
sekci a plody mély i niz§i hmotnost, zfejmé v di-
sledku niz§iho gestacniho stafi. Ze sledovanych
175 plodt intrauterinné zemftelo deset a dalSich
12 postnatalné (celkova imrtnost 13 %). Hlavnim
rizikovym faktorem mortality bylo gestacni stati
plodu < 20 tydnii, frekvence komor < 50 tepli/
min a snizena funkce levé komory. Pfi znalosti
nezadoucich uc¢inka glukokortikoidd na lidsky
plod, jejich neefektivni podavani pfti jiz vzniklé
ireverzibilni AV blokadé, by mélo byt podavani
kortikoidd@ limitovano pouze na piipady AV blo-
kady 1. a 2. stupné.

Betamimetika

Osud téhotenstvi by mohlo zlepsit pfi poklesu
srde¢ni frekvence podani B-sympatomimetik -
terbutalinu nebo salbutamolu (13). Jejich pouziti
pro zvyseni tepové frekvence plodu ma opodstat-
néni ve zjisténi, Ze nizké tepové frekvence < 55/
min jsou spojeny s vysokym rizikem kardidlni
dekompenzace pti nizkém srde¢nim vydeji. Jejich
pozitivni efekt byl opakované prokazan. Ani tato
1é¢ba ale nedokaze vzdy zajistit ipravu ¢i prevenci
srdecniho selhani. Navic ¢asto dochéazi po inicial-
nim zvySeni tepové frekvence k jeho opakovanému
poklesu. Betamimetika mohou byt v téhotenstvi
$patné tolerovana a vyskyt palpitaci, anxiozity ¢i
bolesti hlavy je Casty.

Imunoabsorpce

Dalsi moznou 1é¢bou je extrakorporalni imunoad-
sorpce. Cilem je selektivni odstranéni imunoglo-
bulinti G. Tato metoda byla tispésné vyuzita dosud
jen na malych souborech a pti kombinované 1é¢bé
(19). Jeji efekt je navic pouze docasny, pfi jiz vznik-
1é kompletni blokadé jeji benefit prokazan nebyl.
Vétsi soubory efekt v zabrané vzniku kompletni AV
blokady nijak neprokazaly (20).

Imunoglobuliny

Ani podavani imunoglobulinti matce nema jed-
noznacné pozitivni efekt na osud plodu postiZe-
nych neonatalnim lupusem (21, 22). Role imu-
noglobulint byla u plodu prokazana v ovlivnéni
kardiomyopatie, resp. ,karditidy“, na obdobném
mechanismu, jako je tomu pfi 1é¢bé postnatalni
myokarditidy (21). AV blokddu imunoglobuliny
ovlivnit nedokazou (23).
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I kdyz nedojde k tmrti plodu, ma novorozenec
s kompletnim AV blokem vysoké riziko implantace
kardiostimuldtoru (24) se vSemi negativnimi diisled-
Kky (sternotomie s nasitim epikardialnich elektrod,
opakované vymeény generatoru pacemakeru, riziko
vyvoje dilatacni kardiomyopatie na podkladé probéh-
1é myokariditidy nebo indukované pacemakerem).

PREVENTIVNI LECBA

Uvahy o prevenci AV blokddy se opiraji o doku-
mentovanou konverzi netplné formy blokady na
sinusovy rytmus (15). Aplikace kortikoidi matce
muiize zvratit progresi AV bloku 1. a 2. stupné
ke kompletni formé, kterd je jiz ireverzibilni.
Regrese kompletni AV blokady neni spolehlivé
prokdzana. Logicky spravnou cestou by byla de-
tekce plodid s AVB 1. stupné, kdy je prodlouZeny,
ale stale zachovaly prenos vzruchu ze sini na
komory. Vysoky vyskyt (az 33 %) plodi s prodlou-
zenym PQ intervalem séropozitivnich matek byl
dokumentovan v jediném souboru (26), v dalSich
studiich nebyl potvrzen (27, 28). Z téchto studii
navic vyplyva, Ze fetdlni prodlouzeni PQ intervalu
nepredikuje progresivni AV blokadu, a doklady
o postupném rozvoji blokady jsou stale pouze
pfedmétem ojedinélych kazuistik.

Na zakladé zkuSenosti a literarnich adaji o zvyse-
ném riziku kompletni AV blokady u dalsiho plodu
(3, 6) jsme se rozhodli pro preventivni podavani
transplacentarnich glukokortikoid u téhotnych,
které jiz v predchozi gravidité mély zachyt této
arytmie. Postupovali jsme dle doporuceni o 1é-
cebné davce dexamethasonu (18). Tento postup
jsme pouzili dosud celkem u 12 téhotnych. Doufali
jsme, ze preventivni podani dexamethasonu jed-
noznacneé zabrani vzniku AV blokady - jiz proto,
Ze podobné 1écebné schéma prokazatelné zastavilo
rozvoj jiZ probihajici nemoci (15, 26). Negativni
zkusenosti vSak bylo, Ze u 2/12 téhotnych doslo
k rychlé progresi AV bloku 3. stupné navzdory
terapeutickym davkam transplacentarné proni-
kajicich gulokortikoidi. To poukazuje jednak
na zjevneé velikou agresivitu autoprotilatek, na-
mifenych proti AV uzlu, ale i na skutecnosti, ze
efektivita protizanétlivého ucinku kortikoidl je
znacné omezena.

Nejlepsi moznou prevenci kardidlni postizeni u
lupus neonatorum plodu je zjevné efektivni 1é¢-
ba téhotné se systémovym onemocnénim (29).
Velmi slibnym lékem v prevenci postizeni plodu
je hydroxychlorochin (Plaquenil), jak naznacily
jiz pokusy na invitro modelech. Limitované studie
prokazuji, ze pravé podavani léku pouzivaného
pri 1é¢bé malarie mliZe snizit riziko vzniku AV
blokady u plodu (30, 31).
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DISPENZARIZACE TEHOTNE

Bylo prokazano, ze hlavnim rizikovym faktorem
pii vzniku AV blokady plodu je vySe titru anti-Ro
autoprotilatek, zejména anti-Ro 52 kDa. Jejich
stfedni ¢i vyznamné zvySeni bylo signifikatné
spojeno s vyS$im rizikem AV blokady, nezavisle
na titru anti-La autoprotilatek (8). Je tedy zfejmé,
Ze praveé tyto téhotné by mély byt zvlasté peclivé
sledovany.

Rada kazuistik a vlastni zkuSenost ale jasné demon-
struji, Ze k rozvoji kompletni AV blokady muze dojit
velmi rychleiza <24 hodin (32). Z tohoto pohledu je
frekvence sledovani téhotnych znacné diskutabilni.
Moznym piistupem je domaci monitoring. Pfi ném
si téhotna sama pomoci dopplerovského pristroje
minimalné 2krat denné monitoruje srde¢ni frekven-
ciplodu. Pti jeji nepravidelnosti ¢i frekvenci mimo
fyziologicky limit je téhotna neprodlené vysetfena
a pfiprkazu AV blokady 1. nebo 2. stupné zahajena
1é¢ba kortikoidy a imunoglobuliny. Vysledky jsou
velmi slibné, ale ani tak nedoslo k zabrané vzniku
kompletni AV blokady u vSech plodi (33).

VLASTNI ZKUSENOSTI

V Détském kardiocentru bylo v obdobi 2001-2016
vySetfeno a sledovano celkem 24 plodti s kompletni
AV blokaddou. Primeérna tepova frekvence v oka-
mziku diagnézy byla 58 + 9,4 tepti/min. Diagnoéza
byla stanovena mezi 19. a 32. tydnem (median 21
tydnfl). Anti-Ro autoprotilatky byly pfitomny u
18 z nich (75 %). Znamky srdecniho selhani byly
pfitomny u 15 z 24 plodd s AVB 3. stupné. Jedno
téhotenstvi bylo ukonceno na zdkladé prani rodi-
¢l a dva plody odumfely pfi rozsdhlém hydropsu.
Dvacet jedna plodi bylo fadné porozeno v terminu,
15 vyzadovalo implantaci kardiostimulatoru v rtiz-
ném véku (1 den - 2 roky, median 2 tydny).

V uvedeném obdobi bylo vySetfeno celkem 127 dal-
§ich téhotnych, které byly poslany k vySetfeni s po-
zitivnimi autoprotilatkami (dle posledniho vyset-
feni). AV blokada 1. stupné byla diagnostikovdana u
deseti z nich, 6/10 bylo 1é¢eno dexamethasonem,
k dalsimu rozvoji AV blokady nedoslo. Kompletni
AV blokada se rozvinula u tii téhotnych, pouze u
jednoho plodu byl zjistén pfi inicialnim vySetfeni
AV blok 1. stupné. Dva z nich byly vzhledem k AV
blokadé u predchoziho plodu preventivné nelspés-
neé léceny dexamethasonem.

ZAVER

Kardialni postiZeni u lupus neonatorum plodd je
vzacné, ale mize vést pri kompletni AV blokadé



k intrauterinnimu srde¢nimu selhani a Gmrti.
Lécba kompletni AV blokady u plodu neexistuje.
Pri prevenci je dileZitad stratifikace rizika téhot-
nych, kde diileZitou roli hraje vySe titru anti-Ro52
autoprotilatek. Ani preventivni podani kortikoidt
a/nebo imunoglobulin® nemusi zastavit rozvoj
lupus neonatorum u plodu. Podavani hydroxychlo-
rochinu v téhotenstvi mtiZe vyznamné snizit riziko
vzniku atrioventrikularniho bloku u plodu.

Podpofeno MZ CR-RVO, EN v Motole 00064203.

Konflikt zdjmt: Zadny.
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