Clemente et al. Italian Journal of Pediatrics (2021) 47:119
https://doi.org/10.1186/s13052-021-01065-w Italian JOU rnal Of Pediatrics

RESEARCH Open Access

Post-discharge telephonic follow-up of ")
pediatric patients affected by SARS-CoV2
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Abstract

Background: SARS-CoV-2 infection in children is often non severe and in the majority of cases does not require
long term hospitalization, nevertheless it is burdened with social issues and managing difficulties.

To our knowledge there is no literature on telephonic follow up in pediatric patients with positive PCR for SARS-
CoV-2 on rhino-pharyngeal swab after discharge. The aim of the study is to describe our experience in a telephonic
follow up which can allow early and safe discharge from hospital while keeping the patients under close clinical
monitoring.

Materials and methods: Sixty-five children were admitted for SARS-CoV-2 infection at Bambino Gesu Pediatric
Hospital COVID Center from 16th March to 3rd July. We monitored through a telephonic follow-up, using a specific
survey, the patients discharged still presenting a positive PCR for SARS-CoV-2. We checked if any symptoms
occurred at home until recovery, defined as two consecutive negative PCR for SARS-CoV-2 on rhino-pharyngeal
swabs.

Results: During the follow up 7 patients had mild and self-limited symptoms related to SARS-CoV-2 infection, while
2 patients were re-hospitalized. One patient had Multisystem Inflammatory Syndrome in Children (MIS-C), the other
patient had an increase in troponin and D-dimers.

We also monitored the average time of viral shedding, resulting in a median duration of 28 days.
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Conclusion: Our experience describes the daily telephonic follow up as safe in pediatric patients discharged with
positive PCR. As a matter of fact it could avoid long term hospitalization and allow to promptly re-hospitalize

children with major complications such as MIS-C.
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Introduction

In early January 2020 a novel type of Coronavirus (CoV)
was identified in a patient affected by pneumonia of un-
known origin [1]. The novel coronavirus (2019-nCoV)
[2—4] rapidly spread worldwide, forcing the World
Health Organization (WHO) to declare the outbreak as
a pandemic on 11th March. The disease was named
COVID-19 (Coronavirus Disease 2019) [5, 6] and the
virus SARS-CoV-2 by the International Committee on
Virus Taxonomy.

Italy was among the first countries in the world to be
affected by the COVID-19 outbreak, with 1.2% of all pa-
tients represented by children [7-13]. According to the
Italian Istituto Superiore di Sanita (ISS), the estimated
overall lethality in Italian patients was 3,4%. Specifically,
in pediatric setting the lethality was 0.01% between the
age of 0 and 19 years [14].

Molecular-based approaches are the first line methods
to confirm suspected cases of SARS-CoV-2 infection.
Nucleic acid testing is the main technique for laboratory
diagnosis. Other methods such as virus antigen or sero-
logical antibody testing are also valuable assays with a
short turnaround time [15]. The sensitivity and specifi-
city of rhino-pharyngeal swabs for the diagnosis of
COVID-19 is not well known. It seems to be very spe-
cific, but moderately sensible (with previously published
reports citing 63—-78%), so a negative test does not rule
out with confidence the possibility of a SARS-CoV-2 in-
fection. The Real Time-PCR analysis of bronchoalveolar
lavage fluid is the most accurate, but it could be per-
formed easily only in patients admitted to a pediatric in-
tensive care unit. The nasal swabs have a higher
sensitivity than the pharyngeal [16].

Based on the global interest and concern about
COVID-19 several studies have reviewed symptoms and
characteristics of adults with SARS-CoV-2 infection [17].
Given the lower incidence in pediatric patients, there are
fewer studies in this cohort [18-22].

Children mainly acquire SARS-CoV-2 infection from
their family members but seem to experience a less severe
form of COVID-19 disease than adults. Most of times they
are asymptomatic or experience mild symptoms [23]. Fre-
quent clinical manifestations include fever, dry cough and
fatigue accompanied by other upper respiratory symp-
toms, such as nasal congestion and runny nose, pneumo-
nia, dyspnea, headache and arthralgia. Moreover, the main
gastrointestinal symptoms are nausea, vomiting and

diarrhea [23]. An important complication of the SARS-
CoV-2 infection is the Multisystem Inflammatory Syn-
drome in Children (MIS-C), whose clinical presentation
includes fever and involvement of two or more organs, as-
sociated with laboratory evidence of inflammation. MIS-C
has some similarities with Kawasaki Disease and second-
ary hemophagocytic lymphohistiocytosis macrophage acti-
vation syndrome [24-26].

A previous work has described the potential role of
telemedicine in response to public health emergencies
[27]. Telemedicine has shown to be helpful in previous
outbreaks caused by SARS-CoV (severe acute respiratory
syndrome—associated coronavirus) MERS-CoV (Middle
East respiratory syndrome coronavirus), Ebola and Zika
viruses. Ohanessian R in 2015 proposed a model for
telemedicine during public health emergencies, based on
tele-expertise, remote patient monitoring of contact
cases, and teleconsultation for triage and isolated cases
[28]. However in most countries telemedicine is not well
integrated with national health care systems. For ex-
ample in Italy telemedicine was not implemented by
health authorities during the first phase of the SARS-
CoV-2 epidemic [29].

The aim of this study is to describe our experience
with telemedicine, through a telephonic follow-up
model, which can allow an early and safe discharge of
children with a positive PCR for SARS-CoV-2, while
keeping them under close clinical monitoring.

Materials and methods

Sixty-five children aged between 10 days and 210 months
were admitted for SARS-CoV-2 infection, confirmed by
positive PCR on rhino-pharyngeal swab, at Bambino
Gesu Pediatric Hospital COVID Center, from 16th
March to 3rd July. Among these, 19 patients were dis-
charged after remission of symptoms, still presenting a
positive PCR on rhino-pharyngeal swab. We monitored
through a telephonic follow-up all these 19 patients.

The follow up was performed during working hours
by seven residents of the Bambino Gesu Children Hos-
pital, through 2 calls per day to the patients’ parents.
The calls had a variable length (from 2 to 10 min), influ-
enced by numerous variables (e.g., patient conditions,
parents’ questions, etc.). A specific survey was used
(Table 1), in order to check if SARS-CoV-2 - related
symptoms appeared [23], if any medication was adminis-
trated to the patient and if the rhino-pharyngeal swab
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Table 1 Post-discharge telephonic survey

The resident introduces himself (Full Name, Qualification)

Which have been the general clinical conditions of the child in the last
12h?

Has he had hyperpyrexia in the last 12 h? If yes, which was his
temperature?

Has he had breath difficulties in the last 12 h?

Has he coughed in the last 12 h?

Has he had sore throat in the last 12 h?

Has he had rhinitis in the last 12 h?

Has he had diarrhea or abdominal pain in the last 12 h?
Has he had a headache in the last 12 h?

Has he had arthralgia in the last 12 h?

Has he manifested other symptoms in the last 12 h?

Has he had another rhino-pharyngeal swab done? If so, which was the
result?

was performed. In the case of the appearance of new
symptoms, if necessary, the resident gave some manage-
ment advices (e.g., administration of paracetamol in case
of fever). The residents communicated the relevant in-
formation obtained from the phone calls to a physician
of the Bambino Gesti Children Hospital COVID center.

The telephonic follow up was taken forward until two
consecutive negative PCR for SARS-CoV-2 were
achieved. Two consecutive PCR 24 h apart were neces-
sary to increase the test senitivity. All the rhino-
pharyngeal swabs were performed weekly by the local
health authority at patients’ home.

We tabulated the records through a Microsoft Excel
Software, and we used descriptive statistics for the ana-
lysis of the data.

Results

Our cohort consisted of 19 children aged between 8 and
188 months (Table 2). Among these, 13 patients were
male and 6 female. 3 of our patients presented comor-
bidities: 1 patient was affected by Angelmann syndrome,
1 patient had Congenital Arthrogryposis, 1 patient had
Kikuchi Syndrome.

The most common symptoms were fever and cough,
interstitial lung involvement on chest radiography was
observed in 5 patients (Figs. 1 and 2). At admission, one
patient had neutropenia, one patient had lymphopenia.
All patients had normal levels of C reactive protein. Five
of the 19 patients were treated with antibiotics during
hospitalization, 1 patient required oxygen therapy. At
discharge all patients were asymptomatic.

The average length of hospitalization of our cohort
was approximately 10 days, with a range between 5 to
12 days. The time of hospitalization was in several cases
influenced by non-clinical factors, including familiar and
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social issues; for example a domicile not adequate for
isolation or difficulties of the local health authority in
performing rhino-pharyngeal swab to the patients’
home.

All the 19 patients were contacted during the follow-
up period and 7 of these patients presented new onset
symptoms, described in literature as expression of
SARS-CoV-2 infection [23], such as sore throat, con-
junctivitis, cough, abdominal pain, fever, headache, myal-
gia and facial rash (1 for each child). Most of the
symptoms were mild and healed in a few days.

Two patients were re-hospitalized for complications
related to SARS-CoV-2 infection: one patient presented
with MIS-C, the other patient had an increase in D-
dimers and troponins 28 days after discharge. Both com-
plications were already described in patients with SARS-
CoV-2 infection [26, 30].

We also monitored the amount of time the PCR for
SARS-CoV-2 took to become negative: the median of
viral shedding was 28 days, with values between 15 and
59 days.

Discussion

There is little experience on follow-up in children with
SARS-CoV-2 infection [31, 32]. Furthermore, to our
knowledge there is no literature on the telephonic
follow-up in pediatric patients with positive PCR on
rhino-pharyngeal swab after discharge.

In our cohort 2 patients were re-hospitalized for the
appearance of complications due to SARS-CoV-2
infections.

We compared the average of viral shedding with the
data collected by De Ioris et al. and Hongmei Xu et al.,
and we observed that in our cohort the PCR for SARS-
CoV-2 took a longer time to become negative [33, 34].
Although SARS-CoV-2 infection in the pediatric popula-
tion is most of the time non severe and often asymptom-
atic, children’s infection is burdened with social issues
and management difficulties, due to the need of familial
or parental assistance during hospitalization. Early and
safe hospital discharge is therefore essential in pediatric
patients affected by COVID-19. A telephonic post-
discharge follow-up could help to achieve a briefer
hospitalization and an early detection of potential com-
plications of the SARS-CoV-2 infection. As a matter of
fact we were able to detect at an early stage the patient
who presented with MIS-C, which represents a severe
complication related to SARS-CoV-2 infection in chil-
dren, and whose prognosis is influenced by the prompt-
ness of treatment [35].

Telehealth could allow to perform a more frequent as-
sess of patients’ clinical conditions rather than ambula-
torial follow up and could enable a decrease in the
number of access to health structures during pandemic



Page 4 of 8

(2021) 47:119

Clemente et al. Italian Journal of Pediatrics

squll| Jamo|
Ll 3y jo eibjedy auou 9 0 10 10e 44 REUCE! ON 89 4
eibjeAw
0€ ON suou A 0 /00 SLe 85l ¥9§ "ana4 ON 89 Ll
$910S P|0D
‘aydepesH
‘ured
144 [eUIWOPgY suou L 0 00 (8] 681 LY ON ON S8 0l
eayllelp
‘eibjesyue
‘ayoepeay
9l ON suou 8 0 €00 98'L YA 4 REUCE! elpaW SNNO 1UalNd3Y 0l 6
eayllelp
‘elbjelyue
SIIAIDUN[UOD ‘ayoepeay
L1 "elukpobukieyd QUIXID 8 0 €00 vee N 4 REYCE| eisnoeodAH gLl 8
SiIAdUN[UOD
‘sniuyl
‘'ybnod
6l ysey auou 9 0 €00 18¢ el 79§ REYCE| ON 601 L
saINZIas
61l EEUCE! suou 6 L SC0 8¢l 1ge  G€9 REYCE! SWOIPUAS uewebuy L'6 9
JEVEN upAWoIY1IZe eaudsAp elusado1fooquiolyl
%3 opelb-mo7  ‘auINboIo|YdAX0IPAY 9 Z+1 /€0 <l 7l 6L PEVEH sunwiw| /'Sl S
21nadde
4O 5507
‘Buniwop
€5 "Uana4 suou 6 0 990 9ce €T vFS Ybnod 1ana4 ON L'el 4
Kejap
an|iey |eIUSWIdOjRASPOINAN
Adeiayr usbAxo Kioresdsal ‘eisejdodAy
‘upAwolyiLep 21n2e ‘ybnod  Je|[agaId)) ‘sisodAIboiyuy
4! ON EROCHIES 4! [ 740 750 69%  SL'S REYCE| [enusbuod L9 €
14 ON auou 8 0 6+0 [4%3 v8'L €1 Ybnod Janay ON L0 4
2Inz195
8y ON suou S 0 vL0 € Sl'y 98 2Juge) Jons ON 8'c L
uonepIosSuUod
freuownd
=T
‘JUBWIDAJOAUI
bunj|
lennsiul= |
lewmou=0 |p ™ 19s5uo0
dn mojjo4 asdejpy uonezijendsoy ay) uonezijendsoy :sbuipuly /bw /soL M/eoL /g0l ay} je (s1eak)
Jo skeqg swoldwAs Buninp Adessy) jo skeq oiydesboipey dyd s91fooydwAhy spydonnay d>gm  swordwAs sanIpiqiowod) 9by J9pusdn judned

S2In1esy [edjuld pue dlydelbowap Siudied Z a|qel



Page 5 of 8

(2021) 47:119

Clemente et al. Italian Journal of Pediatrics

14 ON eunssau 6 0 900 99¢ €C 65985 ON ON 6'S W 6l
2UoseYIaWeIRq
upAwolylize
9 ON  '2uinbolojy2Ax0IPAY cl ¢+1 900 9g'e 76€ 057’8 Ybnod 1ana4 ON €'l 4 8l
s1s015400nsiyoydwAT
onAoobeydoway
S ON suou 34 0 S€0 v0'L 8¢  9G Yybnod 1ana4 '95easId 1Yoy 43 W Al
8¢ ysey suou 9 0 €00 88'¢ 880 €6'S eayleld ON L0 W ol
€l ON auou 9 0 900 91 €9l 9eY ON ON 96 N Gl
Gl ON suou 4! 0 900 9L e viLL ybnod ON €T E| 4!
eJwisouP
upAwolyyze 'ybnod
74 ON  "auInbolojdAX0IpAY oL I 20 1' vIe  8rs REYEE! ON €5l el €l
uonepIosSuUod
freuownd
=T
‘JUBWIDAJOAUI
bunj|
lennsidul=|
lewmou=0 |p ™ 19s5uo0
dn mojjo4 asdejpy uonezijendsoy ay) uonezijendsoy :sbuipuly /bw /soL M/eoL /g0l ay} je (s1eak)
Jo skeqg swoydwAs Buninp Adessy) jo skeq oiydesboipey dyd s91fooydwAhy spydonnay d>gm  swordwAs sanIpiqiowod) 9by J9pusdn judned

(panuu0)) s2in1eay [edjulp pue djydeibowsp swuaned g ajqel



Clemente et al. Italian Journal of Pediatrics (2021) 47:119 Page 6 of 8

ALETTO

Fig. 1 Patient’s chest X-ray: Interstitial involvement marked in hilar and basal left regions
A

Fig. 2 Patient’s lung CT: Multiple round and oval ground-glass opacities in the left lung
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phases. Moreover, parents could feel more supervised
and reassured through the daily conversation with the
doctors of the pediatric COVID center.

In addiction briefer hospitalizations would enable a
greater receptivity of the hospital during pandemic
phases and would allow to reduce hospitalization related
costs as described by Peong Gang Park et al. [31]

The biggest drawback of our study is the limited num-
ber of patients. Further studies will be necessary to as-
sess the appropriate timing of calls, based on patients’
age and comorbidities.

Conclusion

Our experience highlights the importance of telephonic
follow-up in attempting to reduce hospitalization time in
SARS-CoV-2 infected patients still presenting a positive
PCR on rhino-pharyngeal swab. Finally with this close
follow up it would be possible to identify at an early
stage late complications related to SARS-CoV-2
infection.

Abbreviation
MIS-C: Multisystem Inflammatory Syndrome in Children
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