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SUMMARY

Previous studies have reported that respiratory infections can cause sudden death in infants. In one report, many infants had mild respiratory infection symptoms
before their sudden death. However, we have also seen many cases of sudden death in asymptomatic infants who were diagnosed with respiratory infections
based on detailed postmortem examinations. However, no study has investigated the differences between symptomatic death and asymptomatic death in
infants with respiratory infections. In the present study, the risk factors for sudden death in infants with asymptomatic antemortem respiratory infections were
investigated using forensic autopsy cases in our laboratory. The investigation showed that deaths associated with asymptomatic respiratory infections were
relatively more common in infants younger than one year, of normal birth weight, and fed exclusively with formula milk, as well as infants who had fallen asleep
within one hour of their last meal. The results reconfirmed that such small daily changes, such as expression and behavior changes, should be carefully observed
when managing infants, including those with no apparent health problems.
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Nahla amrti kojencii zpGsobena asymptomatickou respiracni infekci

SOUHRN

Z predchozich studii vyplyva, Ze respira¢ni infekce mohou zpUsobit nahlé imrti kojence. Jeden z ¢lankd uvadi, Ze mnoho kojench mélo pred ndhlym umrtim
mirné priznaky infekce respiracniho traktu. Nicméné z nasi zkusenosti vyplyva, Ze je i mnoho pfipadli ndhlych umrti asymptomatickych kojenct, pricemz
diagnoéza respiracni nakazy je prokdzana az na zakladé podrobného posmrtného vysetieni. Bohuzel zadna ze studii nebyla zamérena na porovnani rozdili mezi
nahlym umrtim kojenc s klinickymi pfiznaky a pfi jejich absenci.

Autoti prezentuji studii, ve které jsou zkoumany pfipady nahlych umrti asymptomatickych kojencli a hodnoti rizikové faktory u téchto jedincd, jejichz
pitvy byly provedeny na daném pracovisti. Studie prokazuje, Ze k témto asymptomatickym umrtim dochazi ¢astéji u déti do 1 roku véku, normalni porodni
véahy, krmenych vylu¢né nahrazkami matefského mléka, a déle u kojenc, ktefi usnuli do jedné hodiny od posledniho krmeni. Vysledky studie potvrzuji,
Ze i nejmensi odchylky od béznych projevi ditéte by mély byt peclivé sledovény pecujici osobou, a to i v pfipadé, ze kojenec nevykazuje zadné ziejmé
zdravotni problémy.

Kli¢ova slova: syndrom néhlého umrti kojence (SIDS) — nahlé a neocekavané umrti kojence (SUDI) — asymptomatické nahlé umrti - kojenci - respira¢ni infekce
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Respiratory infections have long attracted attention as po- factors in infants with respiratory infection who died suddenly.
tential causes of sudden death of infants, namely in cases of In addition, the risk factors that led to death despite the absence
sudden infant death syndrome (SIDS) and sudden unexpect- of symptoms were examined retrospectively.

ed death in infants (SUDI) (1,2). Globally, no reports have per-

formed detailed analyses of the causes of serious progression

of the infection despite the infant being asymptomatic and the MATERIALS AND METHODS

related risk factors. The present study aimed to examine cases

with clear antemortem symptoms and asymptomatic cases in Of the 2,453 medicolegal autopsy cases over 15 years (Jan-

terms of individual factors, medical factors, and environmental uary 2005 to January 2020) in our department, 65 death cas-
es were caused by respiratory infection before 2 years of age.
These cases were classified into two groups: 26 cases (40 %) in
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comparisons between groups, the nonparametric x* test was
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Fig. 1. Medical history of the infants.
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Fig. 2. Histopathological finding of lymphocytic infiltration within the alveoli and the alveolar interstitium (H.E. X100) (A: asphyxia case (control),
B: viral infection).

RESULTS

Medical history (including congenital anomalies)

Of the 65 cases, 34 had a medical history (34/65, 52.3 %), in-
cluding 17 cases in the symptom-positive group (17/26, 65.4 %)
and 17 cases in the symptom-negative group (17/39, 43.6 %)
(P>0.05 by x? tests). Respiratory diseases included five cases
of a common cold (symptom-positive group: n = 4/26, 15.4 %
and symptom-negative group: n = 1/39, 2.6 %), four cases of
tachypnea (symptom-positive group: n = 2/26, 7.7 % and symp-
tom-negative group: n = 0/39, n=0 %), and the following other
respiratory conditions: bronchitis, asthma, chronic lung diseas-
es, pneumonia, pneumothorax, and herpangina in 1-2 cases
each (x? p<0.05). All diseases reported in the medical history
were stable or cured completely. Therefore, these diseases were
not related to death (Fig. 1).

Medical factors
Types of causative viruses and bacteria

Of the 65 cases of respiratory-related deaths, most were viral
infections (30 were viral infections, 46.1 %), excluding six cases of
mycoplasma (6/65, 9.2 %) (x* p<0.05). Adenovirus was the most
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common in the symptom-positive group (7/26, 26.9 %), and
respiratory syncytial virus (RS virus) was the most common in
the symptom-negative group (7/39, 17.9 %). The Staphylococcus
genus was most commonly detected among primary bacterial
infections in both the symptom-positive and symptom-nega-
tive groups (12/26, 46.2 %; Staphylococcus aureus 4/12, methi-
cillin-susceptible Staphylococcus aureus (MSSA) 5/12 (x> p<0.05).
Distinct swelling of the hilar lymph nodes was observed in 16
cases (16/65, 24.6 %), including 10 in the symptom-positive
group (10/26, 38.5 %) and six in the symptom-negative group
(6/39, 15.4 %). Finally, histopathological examination showed
lymphocytic infiltration within the alveoli and alveolar intersti-
tium in 25 cases in the symptom-positive group (25/26, 96.2 %)
and 34 cases in the symptom-negative group (34/39, 87.2 %)
(Fig. 2).

Environmental factors
Time of last meal, such as milk

Milk was the main food, taken from late at night to early in the
morning (12 midnight to 6 am) in 11 cases each in the symp-
tom-positive and symptom-negative groups (11/26, 42.3 % and
11/39, 28.2 %, respectively), from early morning to midday (6 am
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to 12 noon) in three and six cases (3/26, 11.5 % and 6/39, 15.4 %,
respectively); and from noon to evening (12 noon to 6 pm) in
two (2/26, 7.7 %) and three (3/39, 7.7 %) cases (Grames-Hamell
test p<0.05), respectively. To clarify the link between late-night
eating and death, the last meal was taken from evening to late
at night (6 pm to 12 midnight) in eight (8/26, 30.8 %) and 16
(16/39, 41.0 %) of the symptom-positive and symptom-negative
cases, respectively (x? p<0.05) (Fig. 3).

Last bat,h time

A bath was taken from late at night to early morning (from 12
midnight until 6 am) in only two cases in the symptom-negative
group (2/39, 5.1 %). There were no cases in which a bath was
taken from early morning to midday (6 am to 12 noon). A bath
was taken from noon to evening (12 noon to 6 pm) in two (2/26,
7.7 %) and one (1/39, 2.6 %) cases, respectively, and from eve-
ning to late at night (6 pm to 12 midnight) in five (5/26, 19.2 %)
and 10 (10/39, 25.6 %) cases (Grames-Hamell p<0.05), respec-
tively, in the symptom-positive and symptom-negative groups.
For a total of 20 cases, including 11 cases in the symptom-posi-
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Fig. 3. A: Last meal time. In the symptom-negative group, approximately
40% of cases have their last meal before death from 6 pm to midnight. B:
Last bath time. C: Last bedtime
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tive group (12/26, 46.2 %) and nine cases in the symptom-neg-
ative group (9/39, 23.1 %) (x* p<0.05), it was reported that the
infants were not bathed at regular times.

Last bedtime

The last bedtime was from late at night to early morning (from
12 midnight to 6 am) in 12 (12/26, 46.2 %) and 14 (14/39, 35.9 %)
cases, from early morning to midday (6 am to 12 noon) in one
(1/26, 3.8 %) and four (4/39, 10.3 %) cases (Grames-Hamell
p<0.05), from noon to evening (12 noon to 6 pm) in two (3/26,
11.5 %) and four (4/39, 10.3 %) cases, and from evening to late at
night (6 pm to 12 midnight) in eight (7/26, 26.9 %) and 14 (14/39,
35.9 %) cases in the symptom-positive and symptom-negative
groups, respectively. Furthermore, 39 (39/65, 60.0 %) of the in-
fants went to bed within 1 h of their last meal, including 12 cas-
es in the symptom-positive group (12/26, 46.2 %) and 27 cases
in the symptom-negative group (27/39, 69.2 %); infants mainly
went to bed within 1 h in symptom-negative cases (Grames-
Hamell p<0.05 tests).

Time of death

Of the 65 cases, infants died from late at night to early morn-
ing (12 midnight to 6 am) in 11 (11/26, 42.3 %) and 17 (17/39,
43.6 %) cases, mainly late at night to early morning, respectively
(Grames-Hamell p<0.05); from early morning to midday (6 am to
12 noon) in eight (8/26, 30.8 %) and eight (8/39, 20.5 %) cases;
from noon to evening (12 noon to 6 pm) in four (4/26, 15.4 %)
and seven (7/39, 17.9 %) cases; and from evening to late at night
(6 pm to 12 midnight) in three (3/26, 11.5 %) and seven (7/39,
17.9 %) cases in the symptom-positive and symptom-negative
groups, respectively. On investigation of the bedtime of infants
who most commonly died during the period from late at night
to early morning (12 midnight to 6 am), in the symptom-posi-
tive group, eight of the infants (8/11, 72.7 %) (p<0.05) fell asleep
from late at night to early morning (12 midnight to 6 am); of the
eight infants, two fell asleep (2/11, 18.2 %) from evening to late
at night (6 pm to 12 midnight), and the bedtime was unknown
in one case (x* p<0.05). Meanwhile, in the symptom-negative
group, nine (9/17, 52.9 %) of the infants fell asleep from late
at night to early morning (12 midnight to 6 am), seven (7/17,
41.2 %) from evening to late at night (6 pm to 12 midnight), and
the bedtime was unknown in one case.

DISCUSSION

In our department, 65 infants with respiratory infections
identified on autopsy were evaluated. Of them, 39 cases were
asymptomatic before their death, accounting for 60 % of the de-
ceased infants with respiratory infections, despite the infection
being fatal.

There was no clear difference in the male-to-female ratio be-
tween the groups with and without respiratory symptomes. In
the deceased infants, over 90 % of the symptom-negative group
were younger than 1 year of age. Previous reports have also
demonstrated that infants are less likely to show signs of infec-
tion despite having a higher incidence of respiratory infections
than adults (3,4). Furthermore, the younger the age, the easier it
is for pneumonia to become serious (6,7). Reportedly, low birth-
weight makes infants prone to pneumonia exacerbations (5).

Regarding the living environment of the deceased infants, the
time of the last meal, such as milk, was common in two time
periods, i.e., from midnight to 6 am and from 6 pm to midnight.
Consumption of the last meal between midnight and 6 am was
seen in 42 % of cases in the symptom-positive group, where-
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as the last meal was consumed between 6 pm and midnight
in 41 % of the symptom-negative group. Regarding bedtime,
many cases in the symptom-positive group had a bedtime be-
tween midnight and 6 am, whereas bedtime soon after feeding
between 6 pm and midnight was common in the symptom-neg-
ative group. Sleeping within 1 h of feeding is thought to be one
of the risk factors for sudden death in cases of respiratory infec-
tion. In the present study as well, the proportion of cases that
slept within 1 h of feeding was higher in the symptom-negative
group than in the symptom-positive group.

Infants with respiratory infections are thought to have poor
underlying respiratory status, and the use of soft bedding, such
as an adult mattress, for such infants might enhance the risk of
sudden death, and, thus, should be avoided. (6).

The most common time of death was from late at night to ear-
ly morning (from 12 midnight to 6 am) in both groups. In cases
of death between midnight and 6 am in the symptom-negative
group, the time of the last meal was between 6 pm and midnight
in over two-thirds. Examination of the relationship between the
time of death and bedtime showed no bias in the bedtime in
cases of death in the early morning in the symptom-negative
group, whereas bedtime was from 12 midnight to 6 am in over

half the cases, and the time from bedtime to death was short in
the symptom-positive group.

The present study showed a tendency for asymptomatic
deaths associated with respiratory infection to include a rela-
tively high number of infants of normal birthweight, younger
infants (less than 1 year of age) who were only fed formula milk,
and those who fell asleep within 1 h after their last meal. There-
fore, they should be considered risk factors for death associat-
ed with asymptomatic respiratory infections, although further
evaluation with a larger study population is needed.
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