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Efecto Macklin como predictor n COVID-19 que requieren ventilacién mecanica invasiva, se

radiol()gico precoz de barotrauma i ha utilizado el efecto Macklin, descrito como una colec-

cion lineal de aire contigua a la vaina broncovascular en

en pacientes COVID-19 con SDRA la ventana de parénquima pulmonar de una TC toréacica,

en ventilaciéon mecéanica invasiva como predictor radiolégico precoz* que permite seleccio-
nar aquellos pacientes mas vulnerables al desarrollo de esta

Macklin effect as an early radiological complicacion.

predictor of barotrauma in ARDS COVID-19 Reportamos la incidencia de barotrauma en nuestra uni-

dad de cuidados intensivos (UCI) del Hospital de Mataro y el
numero de pacientes que presentaron PTX/PMD en los que
se observo el efecto Macklin en la ventana de parénquima

patients in invasive mechanical ventilation

Sr. Editor: pulmonar de una TC toracica realizada con anterioridad a la
primera evidencia radiologica del mismo (fig. 1).

El barotrauma, definido como el dano ocurrido a los tejidos Analizamos de forma retrospectiva todos los pacientes

secundario a un gradiente de presion entre una cavidad cor- ingresados en nuestra UCI por COVID-19 del 1 de marzo del

poral no ventilada y el aire o liquido que la rodea, es una 2020 al 31 de octubre del 2021 que recibieron ventilacion
complicacion frecuente en los pacientes con sindrome de mecanica invasiva y desarrollaron PTX/PMD. Se excluyeron
distrés respiratorio agudo (SDRA)'. los casos de barotrauma iatrogénicos, los pacientes que no

Recientemente hemos apreciado que la neumonia por recibieron ventilacion mecanica invasiva durante el ingreso
COVID-19 se asocia a insuficiencia respiratoria y SDRA, que y aquellos que no tenian una TC toracica previa a la primera

en los casos mas graves llegan a requerir ventilacion meca- evidencia radioldgica del barotrauma (fig. 1). De los 321
nica invasiva (VMI). Se ha observado que los pacientes pacientes ingresados en nuestra UCI, 216 (67,2%) requirieron
COVID-19 con SDRA que precisan ventilacion mecanica inva- ventilacion mecanica invasiva, de los cuales 14 (6,48%) pre-

siva presentan una incidencia mayor de barotrauma cuando sentaron PTX/PMD durante su evolucion. De los 14 pacientes
se comparan con pacientes que presentan SDRA de otra que presentaron PTX/PMD, Unicamente 7 (50%) disponian de
etiologia?, incluso con la utilizacién de estrategias de ven- una TC toracica previa a la primera evidencia radiolégica de
tilacion protectivas®. aparicion del PTX/PMD que permiti6 evaluar la presencia del
El barotrauma se puede manifestar como neumotorax efecto Macklin. De estos 7 pacientes, en 6 de ellos (85,7%)
(PTX), neumomediastino (PMD) o enfisema subcutaneo®. Con encontramos imagenes compatibles con el efecto Macklin
el fin de intentar predecir el riesgo de presentar PTX/PMD en la ventana de parénquima pulmonar de la TC toracica
en los pacientes con SDRA a causa de una neumonia por realizada dias antes a la aparicion del barotrauma (fig. 2).
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Figura 1  Diagrama de flujo de los criterios de inclusion y exclusion.
COVID-19: enfermedad por coronavirus 2019; PMD: neumomediastino; PTX: neumotdrax; SDRA: sindrome de distrés respiratorio
agudo; TC: tomografia computarizada; VMI: ventilacion mecanica invasiva.
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Figura 2

Efecto Macklin en paciente COVID-19 con SDRA en VMI. La ventana pulmonar de la TC toracica (a) muestra una coleccion

lineal de aire contigua a la vaina broncoavascular del lobulo superior izquierdo (la flecha negra indica el efecto Macklin). b) Aparicion

de neumotoérax dias después.

Como limitaciones destaca el bajo tamano muestral, la
necesidad de un radiologo experimentado y la realizacion
de una TC toracica basal precoz que permita valorar la pre-
sencia del efecto Macklin para poder estimar el riesgo y la
vulnerabilidad de estos pacientes.

Confirmamos que el efecto Macklin fue un buen pre-
dictor radioldgico precoz para el desarrollo de PTX/PMD
en nuestros pacientes COVID-19 con SDRA que requirieron
VMI, reafirmando la alta especificidad (95,6%) y sensibilidad
(89,2%) reportada en otros estudios*. En pacientes COVID-19
en ventilacion mecanica invasiva que presentan empeora-
miento respiratorio, en los que ademas existe evidencia
del efecto Macklin en una TC toracica basal, ademas de
continuar utilizando estrategias ventilatorias protectivas, se
deberia realizar una TC toracica o radiografia de térax con-
vencional de control, segun disponibilidad, para descartar la
aparicion de barotrauma como responsable de dicho empeo-
ramiento. Por todo lo anterior, consideramos oportuno que
deberia estar recomendada la realizacion de una TC tora-
cica precoz a la insuficiencia respiratoria y al ingreso en
la UCI que permita valorar la presencia del efecto Mack-
lin con la intencion de ajustar las estrategias ventilatorias
con el objetivo de minimizar la aparicion de PTX/PMD como
complicacion asociada, dada la alta mortalidad (60%) encon-
trada en los pacientes que presentan barotraumay SDRA por
COVID-19 asociado’.

Aspectos éticos

El estudio realizado ha sido aprobado por el comité de ética
de investigacion clinica del Hospital de Mataro el 17 de junio
del 2022 con el codigo CEIm 01/22.

Financiacion

No ha existido financiamiento.

Conflicto de intereses

Los autores declaran no tener conflicto de intereses.
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Long-term survival after acute »
decompensated pulmonary
hypertension: A propensity-score
matched study

Supervivencia a largo plazo después de
hipertension pulmonar aguda descompensada:
un analisis emparejado por puntaje de
propension

Patients admitted to the intensive care unit (ICU) due to
acute decompensated pulmonary hypertension (ADPH) have
a high in-hospital mortality. Hospital survivors usually have a
troublesome clinical course after discharge, and long-term
outcomes of ADPH survivors have been scarcely described
and are largely unknown.’

To test the hypothesis that patients who survived an
ADPH episode and were discharged from ICU have a worse
long-term survival compared to ambulatory patients wit-
hout previous ICU admission due to ADPH, we conducted
a retrospective multicenter cohort study including adults
with pulmonary hypertension (PH) groups 1 and non-surgical
group 4. Study period was from January 2014 until January
2019 and was conducted in two large teaching hospitals in
Brazil (two medical ICUs and one cardiovascular ICU). The
local Institutional Review Board approved the study on May
10, 2019 (3.317.990) and waived need for informed con-
sent.

Clinical, hemodynamic, and laboratory data were collec-
ted from electronic medical records, from the most recent
PH clinic visit in the last six months for the ambulatory group
and from last visit previous to ICU admission in the ICU group.
The criteria for ICU admission was unplanned admission
due to ADPH, defined by acute right heart failure with low
cardiac output and elevated RV filling pressures, requiring
inotropes, vasopressors or other life-sustaining therapies. If
a patient had more than one ICU admission, only the first
admission was considered.>* Time zero for survival analysis
was the day of ICU discharge for ICU group and for ambula-
tory group was the day of last visit at the PH clinic.

Propensity scores (PS) were estimated using logistic
regression and used to match patients based on exposure
(ICU admission) and outcome (two-year survival) on 1:1
ratio.*> Patients were matched to eight confounders: age,
PH group, gender, European Society of Cardiology/ European
Respiratory Society (ESC/ERS) PH risk assessment, New York
Heart Association functional class (NYHA-FC), brain natriure-
tic peptide (BNP), six-minute walk test (6MWT) and Charlson
comorbidity index. ESC/ERS PH risk assessment classification
was calculated using a simplified version of the risk assess-
ment strategy proposed by the ESC/ERS PH guidelines, using
the following variables: NYHA-FC, BNP, 6MWT, right atrial

pressure (RAP) or cardiac index (Cl).>” More information
about methods provided in the supplemental material.

Pairs were matched by greedy nearest neighbor using
calipers of width equal to 0.2 of the standard deviation
of the logit of the logistic regression.® One and two-year
survival rates were presented on a Kaplan-Meier curve and
compared by a log-rank test, and the hazard ratios were
calculated by a Cox proportional hazard model.

Clinical features of unmatched and matched patients are
shown in Table 1 and additional detailed information is pro-
vided in the supplementary material. A total of 46 patients
required ICU admission (ICU group) and 62 did not (ambula-
tory group) during the study period. ICU group had a worse
baseline NYHA-FC, higher BNP levels and lower 6MWT com-
pared with ambulatory group (p <0.05 for all comparisons,
using chi-square or Mann-Whitney).

After matching balance, all variables had an absolute
standardized mean difference (ASMD)<0.25, indicating a
negligible difference between groups regarding confounders
variables.’ Additionally, a high overlap in the PS distribu-
tion of ICU group and ambulatory group was observed by
side-by-side boxplots corroborating the good matching (Fig.
S1).

In the matched sample we compared 33 patients in
the ICU group with 33 patients in the ambulatory group.
One-year survival of ICU group was lower compared with
ambulatory patients (66.7% vs. 90.9%, log rank P<0.01).
The two-year survival in the ICU group was lower compared
with the ambulatory group (48.5% vs 87.9%, respectively;
P <0.01) (Fig. 1). ICU admission due to ADPH was associated
with higher one and two-year mortality. Hazard ratio (HR)
of 4.64 (95% Cl 1.29-16.67; P=0.02) for one-year morta-
lity, and HR 4.96 (95% Cl 1.63-15.11; P <0.05) for two-year
mortality.

To determine the robustness of the primary analysis,
we performed a sensitivity analysis using multivariable Cox
regression for one-year and two-years mortality including
the propensity score and the PH-targeted therapy (no the-
rapy, monotherapy, double therapy or triple therapy) as
variables. In this analysis, ICU admission had a HR 5.27 (95%
Cl11.43-19.41; P=0.01) for one-year mortality, and HR 6.55
(95% Cl 2.07-20.72; P<0.01) for two-year mortality. The
sensitivity analysis indicates that results are robust, and ICU
admission is associated with lower long-term survival in this
population with similar baseline severity of PH.

Decreased long-term survival after ICU discharge was also
reported in previous studies with patients admitted due to
ADPH. Our 1-year survival rate after ICU discharge was close
to the 65% reported by Campo et al.'® Tejwani et al. reports
a 2-year survival rate of 40% in a similar population.’ This
suggest our findings are consistent with previous publica-
tions.

Need of ICU admission reflects the severity of an acute
illness, but could also be a marker of deteriorating PH rather
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