
CORRESPONDENCE

Second International Guidelines for the Diagnosis and
Management of Hereditary Hemorrhagic Telangiectasia
TO THE EDITOR: The publication of the Second International
Hereditary Hemorrhagic Telangiectasia (HHT) Guidelines (1) is
an important development for patients with HHT and their clini-
cal caretakers. The guidelines include 2 new screening recom-
mendations: Screening for brain vascular malformations (VMs)
is recommended in “children with HHT or [those] at risk for HHT
at the time of presentation/diagnosis,” and screening for liver
VMs should “be offered to adults with definite or suspected
HHT.” As a coauthor of these guidelines, I have already raised
concerns about and objected to these recommendations. As a
condition of my coauthorship, I have pledged to publish a dis-
senting opinion together with the guidelines.

Two seminal publications from the World Health Organi-
zation address the principles of screening (2, 3). Many precon-
ditions for screening described in these publications are not
fulfilled by the screening recommendations for brain or liver
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VMs in HHT in the Second International HHT Guidelines. For
brevity's sake, I will focus only on selected criteria.

One criterion requires that the detection of a condition by
screening should lead to intervention with empirically proven
benefits for the patient and that “there should be an agreed
policy on whom to treat as patients” (2). Several authors of the
Second International HHT Guidelines also coauthored a recent
position statement on brain VM screening in adults and children
with HHT (4); they concluded that the current evidence does
not favor the treatment of unruptured brain VMs. Because there
is no standard policy for treatment and frequently no need for
it, widespread screening is not justified.

Similarly, no evidence is currently available for the treat-
ment of asymptomatic liver VMs in HHT. The Second Inter-
national HHT Guidelines state that the rationale for screening is
that awareness of liver VMs “could improve subsequent patient
management or help confirm the diagnosis of HHT.” The latter
statement addresses a diagnostic scenario already included in
the first guidelines (5); the former statement lacks supportive
evidence.

Finally, there are disadvantages to screening procedures
themselves. Screenings require patient time and resources
from the health care system. Inaccurate results or incidental
findings of unknown relevance might lead to patient harm.
Procedures have risks; screening for pediatric brain VMs may
require sedation or anesthesia (1). At this time, whether the
overall benefits of the suggested screenings outweigh the risk
for harm is not sufficiently clear. Because this is another obliga-
tory criterion for screening (3), I contend that these 2 screening
recommendations should not be implemented.
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IN RESPONSE: As leaders of the International HHT Guidelines
process, we appreciate the opportunity to respond to the com-
ment from our colleague Prof. Dr. med. Geisthoff on 2 screen-
ing recommendations from the Second International HHT
Guidelines. We will attempt to clarify our process in generating
these recommendations and will respond in detail about the
screening recommendation for pediatric brain VM.

During the International HHT Guidelines process, a mini-
mum of 80% of voting participants had to agree with a recom-
mendation for it to move forward. For both statements that
Prof. Dr. med. Geisthoff objects to, the group had an 86% or
higher agreement level to proceed with a recommendation to
screen (published as the “strength of recommendation”). Prof.
Dr. med. Geisthoff's dissent was given due consideration and
discussion time at the consensus conference, and the recom-
mendations were carried forward as approved by more than
80% of participants. In other words, we abided by the a priori
agreed-upon consensus process throughout.

Prof. Dr. med. Geisthoff cites lack of evidence as his reason
not to recommend screening. Although evidence is a key com-
ponent of a recommendation, 3 other factors must be consid-
ered according to the Appraisal of Guidelines for Research and
Evaluation II framework and GRADE (Grading of Recomm-
endations Assessment, Development and Evaluation) method-
ology (1): the balance of risks and harms, patient and provider
values, and costs. We considered all of these factors when gen-
erating the recommendations on liver and pediatric brain VM
screening. Disagreement during the conference about the rec-
ommendation for screening children for brain VMs specifically
centered around differences in the values of patients and some
(but not all) providers for the outcomes of cerebral hemorrhage
in children as compared with the risk of screening (which
patient representatives deemed less risky than did some pro-
viders). This topic was discussed in the clinical considerations
section of the recommendation.

Of note, screening for brain VMs does not necessarily imply
that all brain VMs will be treated. However, many patients and
practitioners agree that knowing whether a patient has a brain
VM is important for decision making and patient counseling on
such aspects as avoidance of sports that involve potential blows
to the head. Because a central tenet of our process was to incor-
porate patient values into the Second HHT Guidelines process,
these values were heard and considered in the generation of all
recommendations.

We understand that certain aspects of a consensus process
are challenging for those involved. Not all parties will agree
with all recommendations. Local implementation of recommen-
dations from a widely international group is sometimes not pos-
sible given local health care and political environments. We are
aware that screening practices, and values around them, often
differ across nations. We expected and respected these chal-
lenges. However, despite this, as an international group we
chose to come together and attempt consensus with the goal
of improving care for persons with HHT globally. We did so in a
structured, rigorous, and transparent fashion and believe the
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Second International HHT Guidelines are an important step for-
ward for HHT patient care.
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IN RESPONSE: Over 25 years of conferences, physicians and
patients have reported witnessing hundreds of families whose
first “symptom” of HHT is a stroke. The resources necessary to
obtain a magnetic resonance imaging scan of the brain during
childhood are a fraction of those incurred to treat a catastrophic
stroke and its lifelong effects.

The relief felt by a patient who knows they do not have a
brain VM is a substantial psychological benefit. The anxiety
about a known brain VM that cannot be treated is not necessar-
ily worse than that of not knowing whether one is at risk from an
unidentified VM. Patients can make safer lifestyle choices with
screening and knowledge of asymptomatic brain VMs even if
treatment is not selected. For example, they can prevent head
injuries associated with some sports and quickly seek medical
help for symptoms should they occur.

Patients with HHT—including several members of the
guidelines' expert panel—have experienced symptoms of liver
VMs but not been screened or diagnosed because little was
known about the effects of HHT on the liver and heart. Because
patients have requested screening and reported to their physi-
cians, screening has been done and is now recommended. The
guidelines reflect this change in thinking based on the best evi-
dence and expert opinion.

Through screening, a baseline assessment can be made
and compared with results of screening at intervals to deter-
mine disease progression. Complications associated with liver
VMs include heart failure, pulmonary hypertension, and
enlargement of the chambers of the heart. These conditions
commonly result in atrial fibrillation with the need for

anticoagulation, which can be catastrophic in HHT. These com-
plications result in death. Patients have a right to know if they
may be at higher risk for these complications, and guidelines
need to
be responsive to these concerns. Targetedmonitoring in identi-
fied patients can offer timely therapeutics and save lives.
Antiangiogenics may present opportunities for patients if they
are made aware.

We participated in all stages of the guidelines process: lit-
erature review, drafting of recommendations, discussion, and
debate. It is our ethical right to know about risks to our health
and participate in decisions about our care in consultation with
our physicians. These are not theoretical exercises; they are life-
and-death decisions.
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Transmission of SARS-CoV-2
TO THE EDITOR: The findings presented in Meyerowitz and
colleagues' review (1) are extremely important. However, sev-
eral notable points are now available that could update the in-
formation they provide.

First, their review indicates that estimates for the basic repro-
ductive number, or R0, of SARS-CoV-2 have ranged from 2 to 3.
More recent analysis has shown much higher transmission rates,
including an R0 of 5.7 inWuhan, China (2), and 3.6 in Italy (3).

Second, a recent analysis of 1178 persons infected with
SARS-CoV-2 and their 15648 close contacts from Hunan
Province (4) indicates substantial heterogeneity in transmission
among different age groups in different settings (such as com-
munity, household, and social) and provides important addi-
tional information.

Finally, the incubation period represents one of the key var-
iables defining transmission (as a factor that both defines pre-
symptomatic transmission from the case patient and reflects
the susceptibility of the contact person). Meyerowitz and col-
leagues' review only briefly discusses the incubation period,
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but some evidence suggests that it could be longer than 14
days in a certain proportion of persons (5).
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IN RESPONSE: We agree wholeheartedly with Dr. Bilbo's com-
ments. As we describe in our review, heterogeneity is perhaps
the most important feature of the transmission dynamics of
SARS-CoV-2. Among other reasons, this heterogeneity has
made it difficult to estimate the reproductive number for this vi-
rus. Wide ranges have been reported in different settings, as
described in a large systemic review of this topic (1).

We agree that Sun and colleagues' article (2) describing
the transmission dynamics in the Hunan outbreak is important
and illustrative. The major findings of this study have also been
replicated in other settings, as we highlighted in our review.
These findings include that susceptibility to infection can be
based on age (with young children approximately half as sus-
ceptible as other persons), proximity is a key determinant of
transmission risk, and presymptomatic transmission plays a
major role in sustaining outbreaks. We also agree that the rela-
tively long and highly variable incubation period has substan-
tially contributed to the difficulty with controlling the pandemic.
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Development and Validation of a Modified Full Age Spectrum
Creatinine-Based Equation to Estimate Glomerular Filtration
Rate
TO THE EDITOR: Pottel and colleagues (1) have developed a
new equation to estimate glomerular filtration rate (GFR) across
the full age spectrum. Onemajor improvement is that this equa-
tion, known as the European Kidney Function Consortium
(EKFC) equation, smooths estimated GFR (eGFR) across the
transition from adolescence to adulthood. In adults, the main
conceptual difference compared with previous equations is
a threshold for the age parameter using a coefficient of
0.990(Age � 40) only in patients older than 40 years. Indeed, this
equation substantially improves GFR estimation in young adults
compared with the Chronic Kidney Disease Epidemiology
Collaboration equation, which incorporates age for all adults
(using a coefficient of 0.993Age) and suffers from overestimation
in those younger than 40 years.

Pottel and colleagues explain that this threshold is based
on the established pattern of GFR variation with age, which is
stable in young adults and decreases from the age of 40 years
(2). However, we would like to clarify that the age factor in GFR
estimation equations derived from serum creatinine (SCr) mod-
els variations in “non-GFR determinants” of SCr with age, partic-
ularly muscle mass (3). In other words, if muscle mass were
stable with age, no age factor would be necessary for the equa-
tion to properly model variations of GFR with age. Therefore,
the reason this age threshold of 40 years improves GFR estima-
tion in young adults is not because “the EKFC model accounts
for the age dependency of GFR”; instead, the fact that it
improves estimation suggests that muscle mass is stable in
young adults and that the EKFC model properly accounts for
the age dependency of muscle mass.

In order to analyze the variation of muscle mass with age,
we evaluated 2403 GFR measurement data sets (using urinary
clearance of exogenous tracers) from 2008 to 2020 in White
adult patients from our physiology unit (mean age, 51 years
[SD, 15]; 57% men). We calculated urinary creatinine output
from the average of the 6 fractionated urine samples collected
during the procedure. Stability younger than age 40 years (with
mean values of 15.7 and 10.3 mmol/24 h in men and women,
respectively) was confirmed, explaining the improved perform-
ance of the EKFC equation in this age range. A statistical model
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assuming constant value until an age threshold and exponential
decline thereafter showed that this surrogate of muscle mass
started to decline at age 48 years with a rate of decrease esti-
mated as 0.992(Age � 48) in men and age 47 years with a rate of
decrease estimated as 0.991(Age � 47) in women.

Overall, should an age cutoff be forced into the equation, it
should rely on dedicated studies establishing the age depend-
ency of muscle mass and not that of GFR.
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IN RESPONSE: The goal of eGFR equations is to predict meas-
ured GFR (mGFR). The age cutoff in the EKFC equation was
chosen on the basis of dedicated studies establishing the age
dependency of mGFR and the age/sex dependency of SCr.
Indeed, mGFR in healthy participants was shown to be stable
around 107 mL/min/1.73 m2 until approximately age 40 years.
It then starts to decline (1, 2) independent of how SCr evolves
with age, which is entirely different (3). This difference in the
SCr–age pattern compared with how mGFR evolves with age is
the main reason why eGFR equations were developed sepa-
rately for children and adults.

To make an equation for the complete age range, we
“normalized” or “rescaled” SCr and used SCr/Q (with Q repre-
senting the sex- and age-specific median creatinine value in
healthy persons) as an independent variable in the eGFR equa-
tion. Doing so allowed us to overcome the differences in SCr

generation between both children and adults and men and
women, which are probably due to differences in muscle mass.
However, to simplify matters, we did not change the normaliza-
tion constants (Q= 0.70 mg/dL for women and 0.90 mg/dL for
men) for older adults. We integrated the increase in SCr with
the observed decline in mGFR by introducing the age decline
rate factor from the age of 40 years or older.

As Dr. Vidal-Petiot and colleagues state, the exponent to
age in eGFR equations might also take into consideration the
influence of muscle mass on SCr concentration. Decline in both
estimating GFR and muscle mass could interfere in opposite
ways, even if the interindividual variation of SCr due to muscle
mass is probably very large. Still, from a pragmatic point of
view, the EKFC equation performs better across the full age
spectrum.

Moreover, for cystatin C, there is no need to “normalize”
differently for children and adults, as shown from the Full Age
Spectrum equation in which cystatin C was normalized by 0.82.
Cystatin C for healthy participants does not vary with sex, but
we and others noticed an increase with age in healthy popula-
tions. Thus, we switched the normalization factor from 0.82 to
0.95 for those older than 70 years (4, 5). Because cystatin C is
not influenced by muscle mass, another mechanism must
require the introduction of a decline rate factor for GFR after
age 40 years; this mechanism is probably the physiologic
decrease in mGFR.

Hans Pottel, PhD
KU Leuven Campus Kulak Kortrijk, Kortrijk, Belgium

Pierre Delanaye, MD, PhD
University of Liège (ULg CHU), CHU Sart Tilman, Liège,
Belgium, and Hôpital Universitaire Car�emeau, Nîmes, France

Disclosures: Disclosures can be viewed at www.acponline.org/
authors/icmje/ConflictOfInterestForms.do?msNum=M20-4366.

doi:10.7326/L21-0248

References
1. Pottel H, Hoste L, Yayo E, et al. Glomerular filtration rate in healthy living
potential kidney donors: a meta-analysis supporting the construction of the
full age spectrum equation. Nephron. 2017;135:105-19. [PMID: 27764827]
doi:10.1159/000450893
2. Pottel H, Delanaye P, Weeders L, et al. Age-dependent reference intervals
for estimated and measured glomerular filtration rate. Clin Kidney J. 2017;
10:545-51. [PMID: 28852494] doi:10.1093/ccl/sfx026
3. Pottel H, Vrydags N,Mahieu B, et al. Establishing age/sex related serum creat-
inine reference intervals from hospital laboratory data based on different statisti-
cal methods. Clin Chim Acta. 2008;396:49-55. [PMID: 18621041] doi:10.1016/j.
cca.2008.06.017
4. Pottel H, Hoste L, Dubourg L, et al. An estimated glomerular filtration rate
equation for the full age spectrum. Nephrol Dial Transplant. 2016;31:798-
806. [PMID: 26932693] doi:10.1093/ndt/gfv454
5. Pottel H, Delanaye P, Schaeffner E, et al. Estimating glomerular filtration rate
for the full age spectrum from serum creatinine and cystatin C. Nephrol Dial
Transplant. 2017;32:497-507. [PMID: 28089986] doi:10.1093/ndt/gfw425

Older Firearm Owners and Advance Planning
TO THE EDITOR: Betz and colleagues' (1) brief research report
notes that approximately one fifth of older firearm owners in a
nationally representative survey had a plan for securing or
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transferring firearms if they became unable to handle them
safely. Only 5.6% of those plans were written. As the authors
correctly observe, the survey “highlights opportunities for
enhanced future planning related to firearms.” However, what
form can and should such advance planning take? Here, I offer
3 proposals.

The first proposal is to encourage more and better use of
an existing legal instrument: the gun trust. The survey results
suggest an untapped demand for this option; 16.1% of
respondents had a plan, but it was not in writing. A gun trust is a
commonly used vehicle to control disposition of firearms and,
with very minor modification, could turn these unwritten plans
into legally binding arrangements (2). Health care providers
could suggest this option to patients with such conditions as
early stage dementia.

The second proposal—enacting a statute to authorize a
streamlined advance directive for firearms—requires a legal
change (3). This could make the benefits of a gun trust more
readily accessible. A section on firearms could even be added
to existing advance directive forms. Again, the survey results
suggest the potential of such a change, showing that 64.1% of
respondents had written advance directives for health care.

The final and most important proposal is to use innovative
laws in 3 states to close the following major loophole in
advance firearm planning: Even if firearms are secured or trans-
ferred away from an unsafe owner, little stops that person from
simply buying a new gun (4). However, Washington state,
Virginia, and Utah offer everyone the option to add their name
to a Voluntary Do-Not-Sell List that would prevent future gun
purchases (5). This list is an underappreciated form of advance
firearm planning and not just for gun owners. Those who have
chosen not to own guns for such reasons as fear of suicide can
solidify that choice.
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Colorectal Cancer Screening in Young Adults
TO THE EDITOR: Montminy and colleagues' (1) recent article
highlights the importance of accounting for histologic subtype
when estimating the magnitude of the increase in early-onset

colorectal cancer (CRC) from the SEER (Surveillance, Epi-
demiology, and End Results) database. The incidence of both ad-
enocarcinoma and carcinoid/neuroendocrine tumors has been
increasing over time among younger adults, but that of carcinoid/
neuroendocrine tumors has been increasing at a faster rate.

In the accompanying editorial, Bretthauer and associates
(2) called on modelers from the Cancer Intervention and
Surveillance Modeling Network to update their assessment of
the benefits and harms of CRC screening in light of Montminy
and colleagues' findings. However, Bretthauer and associates
incorrectly suggest that Cancer Intervention and Surveillance
Modeling Network modeling analyses performed for the
U.S. Preventive Services Task Force (USPSTF) incorporated
assumptions about CRC incidence that were based on all
tumors occurring in the colon or rectum. We agree that
carcinoid/neuroendocrine tumors should be excluded, and—as
noted in our report to the USPSTF (3)—they were excluded from
SEER data analyses used to inform simulation of the increasing
incidence of CRC. Given the uncertainty in the magnitude of the
increase in incidence, screening strategies were evaluated
under multiple risk scenarios; findings were robust.

Unlike analyses for the USPSTF, modeling analyses (4) for
the 2018 American Cancer Society CRC screening guidelines
incorporated published estimates of the increase in CRC inci-
dence in recent birth cohorts. These estimates were based on
all tumors occurring in the colon and rectum, regardless of his-
tologic characteristics (5). Despite this difference, analyses for
both the American Cancer Society and USPSTF showed that
starting screening at age 45 years provided an efficient balance
of the benefits and burden of CRC screening.

We agree that empirical data are important. A recent study
(6) reported that, among average-risk screening-equivalent
groups, advanced adenoma detection rates at colonoscopy
were similar at ages 45 to 49 years and 50 to 54 years. A clinical
trial that randomly assigned patients aged 45 years to begin
CRC screening at different ages would provide the clearest in-
formation about the benefit of starting screening at age 45
years versus 50 years. However, the sample size requirements
are likely to be prohibitively large, and results would not be
available for many years. Under these circumstances, modeling
provides a coherent way to synthesize available information to
assist in decisions about CRC screening policy.
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