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The Actual and Apparent Number of Pneumocystis
Pocumonia Cases in Epidemies
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Institute of Parasitology. Czechoslovak Academy of Seiepces, Frague

Abstract. The Tundumental premise for an epidemiological investigation of the mass occurrence
of any infectious discase is the determination of the ecommnon eause, This demand being hard to
fulfil in interstitial evil. atypical pneumoniasg, the causes of which are considerably different, it was
necessary in the first place to evaluate very carefully the literary data published hitherto and dealing
with the study of the mass oceurrence of atypical pneumoniae in children: out of these data we
summed up in table-form partly the cases in which the presence of Preumocystis carinii was demon-
strated and partly those in which none of the remaining causes of interstitial pneumonia could be
proved. We can approach the actual number of pnemmmocystis pnenmonias if, studying the epidemies
of this disease, we aim our studies ot the relatively “eloged™ i.c. homologous infant communities,
such as institutes for healthy newborns and infants, the so-called “well-baby clinies” with eentres
for immatures and il we use a sulficiently effective system of multiple controles: among these we
must mention in the first place the graphical method of exact local and ehronologie correlation of
cases diagnosed as interstitial pneumonia of obscure origin to those proved in all respects as pneumo-

*

eystosis, In this way we examined 1630 infants in two “well-baby elinies™ within the period of Fonr

vears: among them 216 cases were diagnosed as pneumocystosis.

The search for the source of infection in the epidemics of pneumocystosis has
up till now been prevalently limited to human sources. Bul even here one has
encountered many difficultics resulting in the fact that all the data on active human
sources of such epidemice, published up to date, have remained uncomplete. These
diflicalties consist hefore all in the necessity to carry out a retrograde reconstruction
of the epidemie back to its onset: in pneumocystosis however such a reconstruction
requires an unuzually great effort due to the extraordinarily prolonged and rather
fluctuating incubation period. Instead of carrying oul a reconstruction —onc 5imply
took—in mosl instances—for the initiating case the lirst deceased infant with
pneumocysts found in the lungs. The difficulties in recording all the cases of pneu-
mocystis pneumonia are due—except certain positive results, still sporadic after
all- 1o the failure in finding the parasite in Lhe contents of the respiratory tract
in living patients. For this reason some authors published only these cases in which

pncumocysts were found post mortem (Table 1). On the other hand some other



249  Tab. 1. Groups of dead cases in epidemics of pneumocystosis
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Austria
Graz

. Yienna

| ——

Graz

Brazil

Sao Paulo
Canada
Montreal
Chile

Santiago
Santiago
Czechoslovakia
Plzen (Pilsen)

Trutnov, Hradee kralove r

Olomoue
Olomwoue
Czechoslovakin
Plzen
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Praha (Prague)
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Slovakia
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Copenhagen
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France

Paris

Paris
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Germany
Rostock

Rostock

Berlin
I'rankfurt/M.
Rastock
Greifswald
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Murburg, Greilvwald

1941-42
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1950-54

1951

19548
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1919-53
1951-32
1951-54
1951-31
1951-57
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195355
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1956-57
1962
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-1950
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1952
1956-57

1935-38
1935-39
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1948
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6

-
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1o

14
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(48)
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-1
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(2)
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Muralter (ex post)

Berdnikoll

} Brito & Enge \i
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!

Donoso & Meyeratein |

Vanék (Jirovec)
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Fingerland & Vortel
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Navrétil & Smid
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Linhartovéa
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Kodousek
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- Albrecht & Horka
| Benedova & Housték

Hofman

Gormsen
Walther (Friedenreich)

Ahbhvenainen
Jiarvi

Lelong & Le Tan Vinh

Le Tan Vinh
Frubling & al.

Benecke (ex post)

Raspe (Benecke) (ex post)
Armmich (ex post)
Asteroth Hana (ex post)
Stopka

Stopka

Giese

Herzberg & al. l

1943
1955
1955

1962

1959

1954
1957

1951
1952
1957
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1953
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1957
1958
1959
1955
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1950

1950
1950

1954
1954
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1938
1939
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1949
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1052
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| T . __
1 2 3 1 1 5
e —— — ___.._-__...._. — S __,!__. _ i )
Hamburg 1951-56 | 32 Plicss | 1957
Darmstadt 1952-53 27 Pliess - 1953
Diisseldorf 1952-53 32 Diekman & al. 1957
Bonn 1952-56 3 ' Hamperl | 1957
Hamburg-Altona 1959 | 4 | Seifert | 1960
Tibingen 1958 - 10 Miiller G. ! 1960
Potsdam .- 25 Meidl 1960
Huopgary . | i
Budapest . 1951-52 5 | Balé & Schuler 1953, 1954
Budapest 195253 22 Sipos 1954
Budapest — 28 | Miklés _ 1960a, b
Iran |
Shiraz 1961-62 6 | Post & al. 1961
Italy |
Genova 1952-54 21 Bori Domenica 19554, b, 1958
Roma 1956-57 4 Maggioni & al. 1958
Tturi (Cungo)
Kilo 194144 15 Thijs & Janssens 1963
Kilo - 3 Thijs & Janssens 1963
Poland | _
Danzig (Gdansk) 1929-40 46 Giesenbauer (ex post) i 1941
Warsaw 1950-55 16 ' Brzosko & Zulewski j 1956
Warsaw 195456 (26) | Brzosko & Zalewski 1958
Stetin 1954-56 6 ‘ Dominiczak 1959
Roumanin
Yassi 1954 2 Boldescu & al. !i 1956
Seviet Union i
Moscow 1955-57 6 | Zukova 1959
Dusunbe . 1962 5 Selepin 1962
Switzerland |
Basle . 1925, 1927 | 3 Ammich (ex post) ! 1938
Busle _, 1941 | 4 Roulet (ex post) 1941
Zurich i 35 i Deamer & Zollinger 1953
L i — _ SR o

Paragraph 1: Country and place of hospitalisation (evtl. of origin).

Paragraph 2: Date of the cpidemic.

Paragraph 3: Number of dead cases reported, Pneumocystis carinii demonstrated.
The paranthesis indicates that some preceding cases were compiled.

Paragraph 4: Author evtl. an other expert as parasitologist in the paranthesis.

Paragraph 5: Date of the publication.

The sign —: Not stated by the author.
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1

authors included in their reports also the patients suffering from interstitial pneu-
monia of unknown origin, doubtlessly of multiform character (Table 2). The publie-
ations dealing with the evaluation of the complement fixation reaction were in no
relation Lo a certain epidemic unit but in most cases they were based on the survey
of samples of sera sent for examination without any regard to the epidemiological
viewpoint (Table 3). As far as they did concern a certain unit. they were not detailed
enough for epidemiological purposes (Korva, Cereranova 1904).

The cases given in Tab. 1 were collected mostly by pathologists and studied
without any consideration of the epidemiological situation. They are however
interesting from the epidemiological viewpoint, because they could be used as an
index of the frequency of pneumoeystosis in a eertain group of people; nevertheless
it is the question not of a real but only of a minimal number of cases oceurred,
as there is no such infectious disease of which all the affected people would have

died.

A simple sum total of the cases quoted in Tab. | could not give even an approximate idea of the
minimal narober of pneumocystic affeclivns, because some cases were repeatedly reported by the
same or by dillerent authors, E.g. out of 54 cases dissected by DvORACER (1953) 48 were used in the
statistics elaborated by the clinicians NAviATin and Syip (19541). Tt is impossible to ascertain defini-
tely ex pust. how many ol them were applied in the statisties presented by Jirovec (1955) or that
published luter an by Ronousek (1958). Furthermore 10 cases published by BENgckE (1938) who
wax a pathologist, were re-quoted among 15 cases deseribed by the clinician Rasee (1939). From
the eases reported by the clinician Kosser (1962) many were published nlso by the pathologist
G. MUrrLen (1960). It seems that also in the papers of Buzosko and Zavewskr (1956, 1958) cases
from the years 1954 and 1955 were published twice ete.

A correct conception ol any epidemic is bound in the first pluce to the chronology of cases. Sume
aulhors cited in Table | consider 1t however unnecessary to pursue the chronologic progression of
their cases (Amizrra et al. 1957, ML 1960, Mikr6s 1960 a, b, DEameEr and ZoLLINGER 1953, in
part also Tinus and JAnssiENs 1963). Though seme of the papers on pneumocystosis do not deal
with epidemiological problems, exact chronological data should not be missing in any of the de-
seribed cases. The eases of pnenmocystosis disgnosed on the basis of histological examination and
published in Finland (AnvesaiNes 1950, Jinvr 1950) are given in Table 1 after Gormsen (1950)
who indicates anly the end of the period in which they were collected. We are not able Lo consider
whether the Finnish authors had specilied in detail all the necessary duta, because the respective
congress proceedings are inaccessible in our libraries at present.

Similar inaccuracies exist also in the description of eases given in Table 2. The finding of pnei-
mocyste is recorded by authors, quoted in this talile, in 55 out of 108 papers. These papers contain
only occasional notes on ecertauin chronologic and loeal epidemiological correlations us regards Lhe
relation to histologically proved cases. In some publications, where the series of interstitial pnen-
monias are described relautively in detail and with a certain exactness, the comments ou autopsics
are indefinite, the proof of the existence ol pncumocysts is missing and so are the microphoto-
graphs of histulogical preparations (FreupeNmrerG and Tosren 1950, Tosrner 1953, Bennin—
HemEeNDARL and Corrz 1957, v. HARNACK 1954, Smip o NavrATin 1953) or the notc on the proof
of pneumocysts i« of little importance for cpidemiological purposes, due to its brielness (EssickE
1954, RerserBaven and Morirsca 1956). Table 2 reveals a cunsiderable contrast between the small
number of cases in which pneumocysts were definitely demonstrated and a great number of those
diagnosed only by mcans of clinical methods, without any regard 1o the exact chronologic and local
correlations. Papers in which the authors omitted to give the number of demonstrated cases of



Tah. 2. Pnewmocystusis among ceses of “plasma cel”

Austria
Graz
Schwarzach
Vicnna
Vienuoa

¢ Vienoa

Vienna

- Graz

Crraz
Bulgury
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Chile
Santiago
Suntiago

Czechoslovakia
Plzen (Pilsen)
Niost

Olamoue
Opava
Uamoue
Olomone
Mlamone

! Olomoue

 Bratislava

Plzen
Frendin
Opava
Bratislava
Denmark
Copenhagen

Frnland

Helsingfors .

tHelsingfors
Helsingfors
France
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Paris

Paris
Cermany

Diisseldorf

1938 -52
1938-56
1945-53
1950- 54
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1455-54

19514-56
1959
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195253
F952-50
1956 57
1961-63

1951--55

1947 50
1950--52
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1950-57
1956-62
1959 o1
1959-62

1930- 51

04
18
27

a
-~

32

52

10
(26)

34

10

57
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(111)
(379)
(433)
(66)
28
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72

()

l 146

64

i

13

(10)

(]

29

33

23

29
(36)
(95)
(185)
(25)

16

12

i
[

47
39
21
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33
23
—{+)
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(25)
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10
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(25) Dvoracek
16 -
12 ! Yanék
[3 n_
—(+) |-
9 —
—— l ——
10 | Frahling
17 L
3 (+5 alive) ' —
4 (ulive) 0

e
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8--23 weeks
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3 infents, one alder child
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5 and half months
1—5 maonths
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infants
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6—12 weeks
infants

10 weeks—6'/, months
- 2—3 months

6--17 weeks

Murniter
Martischnig
Herhich
Wurnig
Reisethauer . Viennn
Reisetbauer
Kaloud

Kaloud

Michsilov
Iden & al.
Vapearov & al.

Zelada & ol
(eit, Bustamente)
Bustamente & al

VYanck & al.
Dvotik & Jiroveo

- Dvofadek & al,
| Zak

Smid & Navritil
Barta & ol
Nesrata & al,
Mavrati! & al,
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Michalickovi & Kamenshy |
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Braestrup
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——— - —
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T
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— _—__j-

-
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|

Vaetjen

5 Manz l
' Leupold
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0
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Bredt
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0

Randenrath
Miller G.
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13/, months
infants
infants
infants

till the age of 11 months |

1 week—21 weeks

8 10 weeks
infants

213 weeks

2—6 months

5 days—7 months
6 weeks—3 months
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infants
infants
infants

| infants

infants

~infants
. b—14 weeks
© 916 weeks

infants
infants
6 -8 weeks

- 12 days—3'/, months

infants
till the age of 14 months

412 weeks

6- -9 weeks

7 weeks—06 months
infants

18 days—13 weeks
5 weeks -

. infants

23 days—50 days
11—13 weeks
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10—14 wecks

infants

5 weeks—5 months

8 months -+ 3 wecks—
121/, vear
4—28 weeks

Nitschke

Mannkopf & Ladstitter
Lohbr

Leiber
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| Berlin-Heimendahl

& Goelz
Weisse Karla
Garsche
Hennig

| Kossenov

Gloggengiesser
Bricger
Stopka
Weisse Karla
Bachmann
KarLe

Peiper

Leiber

Leiber
Ladstiitter & Drieger
Essigke
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Jacob

' Vivell

Ropke

Essigke & Vogel
Miiller & Victor
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Schlange Hildburg
Klinke & al,
Kayser

- Bachmann

Fasske & al.
Schmdiger
Schmdoger
Dietel & Dietel
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Neumayer

Sternberg & Rosenthal
Stopka & al.

Astor Karin & Sehreiber | -
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Kossel

Korpassy & al.
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1942
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1957
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1954
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1954
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1954
1954
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1

Szeged
Budaprst
Sezeged
Ttaly
Milano
Milano
Milano
Milano
Milano
Torino
Torino
Milano
Balogna
Bologna
Bologna
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Padua
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Netherlands
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Soviet Union
feningrinl
Sweden
(ottenarn

Switwerland

Paragraph 7: Country and place of hospitalisation (evtl. of origin).
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Paragraph 3: Number of cases of interstitial pneumonia reported. The paranthesis indicates that
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some preceding cases were compiled.

Number of cases died of interstitial pneumonia reported.

Number of cases autopsied.
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Author.

Paragraph 10: Date of publication.
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E Adler & al.
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Toricelli & Bernardi
Toricelli
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Colombu & Tauber
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Malossi & al.
Martoni & Domizio
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Martoni & al.
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Bentivoglio & Caburro |

|

Palazro

Koap Johanna
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Tobler
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Falkenbach & al.
Watanabe & al.
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pueumucystosis. but where they mentioned at least soe cases in which pneumocysts were found
to determine the presence of the parasite retrospectively from the microphotographs, are marked
in the table by a cross in paranthesis,

The designation of different types of interstitial pneumonia recapitulated in
Table 2 is not uniform. In this study we are going to consider at least two of them.
“Interstitial plasmacell pncumonia™, a denomination most frequently used in
clinical papers and “Pneumocystis pneumonia” a name introduced by pathologists
and parasitologists, both represent histological terms. They should therefore he
reserved only for cases in which the presence of great numbers of plasmacells in
the interstitial lung tissue er of pneumocysts in the alveolur spaces was demonstrated.
In case the presence of pneumocysts was not proved, although the clinical course
and the X-ray examination presented a relatively explicit picture speaking for
atypical pneumonia, but where the affection could not be brought into 2 corrclation
(chrenclogic and local) with a case of a real pneumocystosis, we are not competent
to use another designation than that of “interstitial, evtl. atypical pneumonia®.
This is necessary to realize all the more that a number of pneumopathies evtl.
pathelogical processes affecting the respiratory tract, especially in infants, is
similar to real pncumocystogis and furthermore, because a disease, setting on as
pneumocystosis, can frequently be complicated by another ctiologically different
affection of the respiratory tract. This follows from cur own experience as well as
from the observations of other authors (Essicke 1954 cte.).

In the diagnesis of pneumocystosis, the occurrence of this disease in the age
of 2—4 months or in premature infants may serve only as an aid, because the
number of cases ocenrring beyond this age limit is constantly growing. According
to our experience this age limit applies in rough outline wmerely for epidemics
occurring in closed homologouns infant communities such as the “well-haby clinies™.
It is therefore necessary to consider the papers summed up in Table 2, partly from
the view of the mentioned age limit and partly from the view of the homogenity
of human groups.

As far as the age is concerned, we can sce from Tab. 2 that it is given only in
total figures if it is given at all and that it fluctnates between the limit of 5 days
up o 12 years and a half. From most of the papers it is not clear whether the
illness - when it was' diagnosed--was just starting, a1 the peak stage or on the decline.
Most frequently, the age of the child had to be derived from the 1ype of the institut-
ion to which it was admitted and in which the publication originated. This is of
course a factor influencing unfavourably any comparison of the data apart from
the fact that every child could have been admitted at a dilferent stage of illness
withregard to its onset. The date of the onset of the illness is of outstanding import-
ance especially in infants aged less than ope month; this results from the data
quoted by twelve authors given in Tab. 2. Pneumonias occurring at this age are
namely of a considerably ditiering etiology. Pneamceystosis at this age is a very
rare phonomenon, being—with greatest possibility — caused by intrauterine infeetion

258



1961

T961

8561
0961
0961
0961
LE61
BS61
BS61T
6561
€61

6561
PE61
ceol
£S6T

v961

9561

21904)
(Butyya(y) euuegof dooy

sdrp § [eatp
(119a14) nepgaseq
[ProW

#1305

JpuisuH—0jjoy » ugef
1250} N Ieuel
(sasopy) assloy

S1 1050y

€17 19s0Y

B R wsIsayN
oy [giany
vy elIRy

ey jepwdoa(q

a oA

vaouedaiay yp vasuy

YORTHOR ) Jenviiasiay

103sa5uey

RoR30A(]
F92810A(1
937204 (]
}28I0A(]

e

‘1oyine o1 Aq peiels o) :— ufs oy,

ns13ojoqivd a3 jo owe) @) ydeareaey

‘nonjeariqud jo aye( 16 yduifeing

aoqiny :g ydezdere g

‘eimownaud [ERNSIUL it Buaned wosy v193 Janedoa Jo oquiny g ydeafeav g
‘PIIELISUOTWIP J0U HuMes sisdsomnou] ‘eruowmoud [ennsiaul fiw siganed woxy vios aansod Jo equuny] ¢ ydeadere,g

‘pRIENSHOWED Huued sisioowrndug ‘eruoumand [ernsiaiul Yim sjuarjed wosy vias santsod jo qumy § gydeadear g
-ernowmoud Tennsiajul Yitm sjuaned wory vads jo Jaquny ¢ ydeadeawj
-oraxapida ayy jo 9ymv(y :Z qdeidervg
‘(A103ui0qe] Jo 10 mBuo Jo ‘1A3) wonesyendsoy jo sovyd puw Anunoy :1 ydradriuyg

]

é (e (:)z
8 9 6

— o1 m -—
0 e1 -
L 92 (6s2)ze
It LEL —
I 0% N -

0 ] 9

0 ¥ B
(s) (kg) | ¥

I oo 0 -
6 ' 0 (69
(1) (c¢ L (82)
(ce2) (e1n) + (19)
9z 2 ! 62
¥ s
1 (ze)e | (e

Zen |

9 _ g v

£
ha

zs
€1
c¢
81
6%
| eI

¢
I (L9)
1§ |

(g2)

Meev
6L8)
Le

6¢-LS61

L$-9561
95-Sc61
| SS~¥S61
! 95=9561

15-8S61
; €566l
| 8S-1561
+ €S~1S61

€9-1961

| ge-po6T

yooy epary *siodesuuiy
V'S

uspIea

SpUvIaION

puvaazitag § LAuvuiide
wedumg

weps1o4

srunyy

1zdwy

JIOpPRESI(]

dimquop|Q

(;) Bmquiey

() Smquiey

Auwnixorn

onowo|0

onowo[()

anowoy)
onowof)

UIYUAO[S0YZ)
eIjog

invdpng

VU A
sinsny

_
|

sismedoomndud jo suonwuUNIEXs WIY ‘¢ 4L



(Paviica 1962). For the same reason we must consider it a very important. factor
if the illness sets in afller the child had reached the age of four months: this fact
is quoted by 30 authors given in Tab. 2. Though pneumocystosis may without any
doubt oceur also in children aged more than four months, such occurrence is not
of a muss character. So far the anthors, given in Tab. 2, are renorting a greater
pumber of cases, they indicate neither their chronologic nor local correlation and the
onsct of the disease in such cases was preeeded by a long-term administration of
corticosteraids (Kosspn 1962, G, Mivier 1960), by surgical transplantations
(Rirsann 1964, e ev al. 1904), by the existence of a malignant tumorous process
(Waranane ct al. 1965) or by hypogammaglohulinacmia (Hurciuson 1955 a, b).

On considering the homogenity of human groups reported on in publications
ranged in Tab. 2 we see that in their majority these groups are nonhomogenous
duc to the fact that they are constituted by children coming from the departments
where ehildren are treated for variovs kinds of diseases and from hospitals of
different types where there is a strong fluctuation of patients of different age.

All these reasons resulted in the conclusion that in the cases reported by authors
given in Tab. 2 it was not the question of merely puewmocystis pneumonia, all the
wore that wany authors cited in the table themselves did not consider the etiology
of the affections similar in their elinical symptoms, which they summed up wnder
the common designation “interstitial plasmacell prneumonia®™. Not even these
allections, occurring in children aged 2—1 months, whieh on the basis of clinical

symploms and an N-ray examinalion were diagnosed as interstitial pneumonia,

can be classified as pneumoceystis pneumonia withont an exact determination of

their local and chronologic correlation to a histologicully proved pnewmnocystis
pucumonia, as thev also nse to be of various etiology.

Though Tab. 2 does not comprise all the papers dealing with interstitial pneu-
oonia of difierent ctiology in infants, because we have omitted: chronie interstitial
preunionias and among the acute ones those diagnosed with certainty as Adam’s
pocumonia, fungous, yeast, influenza, rickettsial, giant-cell pnenmonia, furthermore
pucumonias complicating some infectious diseases ol infants, those with hyaline
mewhranes cte.. it reficcets the disproportionate interest in pneamocystosis in
different eountries, evtl, the gradual growth of this imterest. [t demonstrates also
the periodical occurrence of pnenmocystosis in the loei where it had been submitted
to a long-term study.

MATERIALS AND METIHIODS

Homogenous groups of infants for epidemiological studies were supplied by special institutes for
healthy newborns and infants, the “well-baby clinics™. Tn our country infants are aceepted ounly for
social rensons in such institutions: sick babies cannot be admitted. These institutes are concentrating
e.g. newborns whose mothers had died doring labour or infants from thase houscholds where it is
impossible to isolate the newborn from others, eventually sick members of the family: furthermaore
the newborns the mothers of which are sole breadwinners for onc or severul children or where the
wother after the childbirth falls sick being thws nnable to take care of the child or when the intelligence
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of the mother is nnsufficient to such a degree that she can’t master the modern principles of the
child welfare ete. To these wstitutes nsoally the centres for prematures are affiliated. They are
managed also by independent head physicians who are not controlling the departinents for sick
children. For bricfuess’ suke we shall use the term “well-baby clinie™ to indicate the institutes for
healthy newborns as well as the centres for immatures affiliated to them (the term “well-baby
clinic” being used to designate a certain type ol institution for infants in the USA, though the purpose
of such institutions in America is different from that in our country).

We have heen following several such groups for a number of vears, up from their birth to the
age uf one year. We have recorded all cases of pnenmonia and from them we eliminated all puenmonias
of pneumoecystic origin by means of a complex of eriteria which included: the elinical picture, in the
deceased infants the pathological and anatomical finding, the histological picture and the proto-
zoological examination, in those that survived the intradermal test with pnenmoeystin, eventually
the fixation of the complement in sera and in all eases the epidemiological ehronulogic and loecal
correlation to a demonsirated pneumocystosis, expressed in graph-form. Detailed data will be
publishked in a series of articles opened by the present paper.

RESULTS

In two well-baby clinies we examined during 4 years and using the above-mentioned
method, 1631 infants; from them 50 died of pneumocystis pneumonia caused by
the histologically proved parasite and further 166 nurslings were affected with
the same disease. We Lhus diagnosed 216 eases of pneumocystosis on the whole.
The ratio of the demonstrated cases of pneumocystosis in deceased infants to other
pocumocystic affections amounted approximately to 1 : 4. More detailed numerical
data will be included in a further paper. From the mentioned ratio 1 :1 it results
that those who wonld take for pneumocystosis merely the 50 deceased cases, would
base their conception on the existence of only one fourth of the number of cases
which could have been proved: they could neither explain sufficiently enough the
epidemiological correlation of these cases nor give the reasons for the 100 97 letality.
Among the 1631 nurslings followed in our study, there vecurred, next to the diag-
nossed 216 pneumocystic affections, further 148 pnenmonias of various etiology
up to he age of 6 months; none of these 148 pneumonias showed a classical lobar
form. Should we include—as it was done by other authors nameil in Tab. 2—also
these cases among those of pneumocystie origin—we would suppose that 364
infants were affeceted with the sume discase.

In order to approximate the actual number of pneumocystic affections occurred
it is necessary Lo follow cach infant of a certain community since its birth up to the
age of one year; this is a very difficult problem because, since their birth, these
children are rather frequently transferred to other places. Usually there exists
no exacl picture of such shifts in the infants’ sojourns though it is of considerable
importance for epidemiological studics. I therefore consider it advisable to mention
here at least one case:

S.P.washornon F chruary 29th, 1952 in Jalubi ncar Uherské Hradisté; according
to the custom still frequently observed in Moravian Slovakia, the child was given
birth not in the house where the parents were living but in the place from which



the mother came, i.c. in the little house of the grandmother. As the newborn was
premature, it was not transferred to the home of the parents, but after being shown
to the relatives, it was displaced by an automobile to the delivery depurtment at
Uherské Hradisté on March lst; from this it was transferred on the same day to
the centre for immature infants affiliated to the well-baby clinic at Kyjov. After
gaining the necessary weight of 2820 g it was transferred back to Jalubi on the lst
of April. Due to the fact that up to April 5th it lost 120g, it was taken back to the
well-baby clinic at Kyjov where it fell sick on April 15th and had therefore to be
transferred to the paediatric department for sick nurslings in the hospital at Kyjov.
On April 29th it was brought back to the well-baby clinic as cured. On May 12th,
while the child was still at the clinic, sings of pneumonia re-occurred and the infant
dicd on May 18th. |

To obtain an exact information on this case it was necessary 1) to call at the
place of birth and to see there a) the flat of the parents,b) the place where the grand-
mother was living, ¢) to inquire at the midwife on the course of the delivery and
the following 24 hours, d) to ascertain by inquiries what occurred in the period
from April Ist up to April 5th, e) to carry out the tests with pneumocystin, f) to
catch small rodents in both homesteads. 2) To visit the maternity home at Uherské
Hradi&té in order to inspect the outpatient records and to obtain some information
on the short stay of the infant and the epidcmiological situation in this institution
at that time. 3) To visit the well-baby clinic at Kyjov and te obtain some informat-
ion by going through the hospital files (medical record Neo. 119/52), furthermore
to consult the head physician as well as the subordinate physicians, the nurses
and the driver of the ambulance car who transported the child. 4) To visit the
paediatric department at Kyjov in order to study the mediecal record No 161/52
and to get acquainted —by personal consultation of the head of the department —
with the general epidemiological situation of this department during the stay of
our patient. 5) To visit the Institute of Pathological Anatomy in Brno an assistent
lecturer of which carried oul the post mortem examination and to inspect there the
dissection record and the histological preparations.

This information served as a basis for the elaboration of a graph similar to
those published in another paper (Kuéera, Valousek 1966).

All 1631 infants were [ollowed in the same details,

To get a corrcct idea on the chronology of pneumocystie affections occurred in
the mentioned two well-baby clinics, we used the graphical method of an exact
local and chronologie correlation which will be explained and illustrated in a further
paper of this series.

The age in which pncumocystosis occurred in our paticnts was uniformly determ-
ined by the first symptoms speaking for this diseasc. Even though this phase cannot
be determined with an absolute exactness, as shall be specified in one of our next
papers, it is possible, by means of this criterion, to oblain a relatively exact stat-
istical picture of the age limit. The age of our patients affected with pneumocystosis
can be specified as follows: 61 cases were aged 60—069 days, 44 cases 70—79 days,
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34 cases 50—59 days, 25 cases 80—89 days. Only in onc case the disease broke out
within the age limit of 30 days (The infant fell sick on the 16th day of its life and
with regard to a positive intradermal test in the mother we may presume an intra-
uterine origin)., At the age from 30 up to 39 days only 7 infants fell sick and only
8 infants were affected at the age of more than 100 days.

In a discase like pneumocystosis. where an cxact diagnosis in vivo is difficult,
it is necessary to verily every case, suspicious of this infection, by a number of
cross controls. The vulue of such controls lies in the fact that in a given case they
may all converge or on the other hand they may display a completely divergent
character. In epidemiological work the specification of an exact ctiological diagnosis
is an utmost necessity, In searching for epidemiological laws we must basce our
conclusions before all on the cases with most exact diagnoesis. In pneamocystosis
these are such cases in which the presence of Pneamocystis carinii was clearly de-
monstrated. The proof can be furnished through a section from the Jungs of a
deceased patient or it can be contained in a sample obtained by aspiration biopsy
in vive: lately it has been demonstrated in the mucus obtained by tracheal aspirat-
ion (LE Tan Ving et al. 1963) or in laryngeal swabs (Kudera 1965, KuC¢era and
Varouvdrk 1966), In those cases where such a proof is impos=sible or in the past
had not been furnished, it is ab=olutely necessary to control the elinical evil. the
X-ray diagnosis (which arc indices of only approximative character) by epidemio-
logical relations to other cases in which the parasite had been demonstrated. Only
on the basis of these relations, which ean be expressed graphically, we can determine
the diagnosis of pneumocystis pneamonia: moreover this conclusion must be con-
firmed in part by a serological demonsiration of antibodics during the convalescence,
in part by an intradermal test with pneumocystin. All these indireet diagnostic
methods are applicable only under the condition that in each case survived there
exists a local and chronologic cpidemiological correlation to an unquestionably
proved casc of this affection.

Our experience has shown that pnenmocystosis is [requently complicated by
the occurrence of other agents, especially by bacterial contamination of lungs or
of the upper airways. In pneumocystosis, the same as in other diseases, one indivi-
dual can simulteneounsly be attacked by a double- or multiple infection. Literary
data indicalc c.g. simultaneous occurrence of cryptococcosi= (Dick et al. 1957,
WinsLow and Hatnaway 1959, Symmers 1960) or of the cytomegalic inclusion
discasc (VANEK 1952, 1953, Mc MiLcan 1947, HavirerL 1956, WyATT et al. 1953,
WiLLiams et al. 1955, Verran 1955, Kobdousek 1958, TEr—OCRIGOROVA and
IvaNovskAY A 1958, Sy mmers 1960, Mikrnos 1900 a, b, KraMer et al. 1962). The
casual co-existence of viral and bacterial infections i« a well-known fact. Why
in pneumocystis pnewmonia too, there couldn’t or shouldn’t ¢xist such a co-existence
without presupposition, that it isn’t but the second infection which conditions the
origin of pneumocystosis? Il we are acquainted with the epidemiological situation
in “closed” communities of children and especially of nurslings, we can’t—not
even for 2 moment—doubt of the existence of a simultaneous occurrence of infec-



tions, including pneumocystosis. After all, they had for a long time been the very
can~ bampering the realization of the social mission of the well-baby clinies.
[lven in the modern institutes for infants, simultancous infeetions in different
combinuations are occurring rather often, among which the most frequent ones are:
varicella, viral infections, rhinitis, adenovirosis, influenza, morhilli, dvsenteria.
staphylococeal pyodermias, candidiases ete. Most of them may be complicated by
poeunonias cansed by the very agent responsible for the respeetive disease (virus
of varicella, adenoviruses, the virns of morhilli, staphvlococei, monilias ere.).
Why shouldn’ pneumoeystosis run a similar course? In such a situation even the
most experienced clinician may fail in specifying the etiologically exact diagnosis.
Should he state, by means of elinical methods, the diagnosis of interstitial pneu-
monia. in which he need not necessarily sueceed due to the slightly expressive
physical finding, especially if an X-ray examination is missing and if he iz de-
pendent on a laboratory examining only laryngeal swabs usually sent for investiz-
ation by the subordinate stafl, there is no wonder that he takes it for sufficient to
make the etiological diagnosis from the mere presence of pneumococci. staphylococei,
monilia ete.. though it may be the question of a simultaneously oceurring second
cause or a pacumocytis pneumonia overcovered by a further aflection caused by
another microbe.

It the proecess in the lungs runs a longer conrse and the original pneumocystice
affection is overcovered by another type of pnenmonia or by some other affection
of the upper respiratory tract, the same applies to the pathologist unless he makes
most careful and detailed histological studies of the lungs, thus being able to reveal
the last remnants of pneumocystie colonies dispersed in isolated groups here and
there. As a maltter of fact this is why even a negative histological finding need not,
though it is a rare phenomenon, speak against the cpidemiological assumption,
if it is based on an exaet chronologic and local correlation (e.g. in twins).

On the other hand our conceptions of pneumocystosis may be considerably
simplificd by the presumption that all interstitial pneumonias oceurring in nurslings
are exclusively of pneumocystic origin. Such a coneeption however results in mixing
up of pneumocystosis with other kinds of pneumonia, in a deformed interpretation
of the incubation period, in excessively simplificd conclusions as regards an effective
therapy and in a fuulty notion of the frequency, mortality ete.

I'rom the papers mentioned in this article we can draw a further important
conelusion which T wish to point out. The occurrence of human pneumocystosis
in the form of real cpidemiecs has up to now not been reported among grown-up
persons or in communities of infants bevond the age limit of 5 months. The simult-
ancous oceurrence of a greater number of cases among grownp-up persons can be
observed only after a long-term treatment with corticosteroids (G. MULLER 1960,
Kosser 1963). On the coutrary only sporadic cases of pneumocystosis have been
reported in this age group.

Nevertheless it is sporadic pneumocystosis which plays an important role in
the epidemiological uspect: this is evident from the fact that all six epidemics which
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we have had the opportunity to ebserve, were initiated by sporadic cases of this
infection among newborns. This subject will he diseussed in one of further papers
of this series.

CONCLUSIUONS

Papers dealing only with those cases of pneumoeystosis which were diagnosed by
means of histological methods, enable to conceive only the minimal nuomber of
cascs occurred. Publications in which pneumoeystis pueumonia is not distingnished
from other kinds of pneumonia (interstitial evtl. atypical) produce distorted con-
ceptions of a number of epidemiological sigus in pneumocystosis. To obtain a more
exact conception of the epidemies of this discase, it is necessary to realize a multiple
verification of each ease by a system of controls, the most important among them
being the exact determination of the local and chronologic relation of each case
diagnosed by clinical methods to a case diagnoscd histologically.

NOTES ON THE REVISION OF OLDER LITERATURE

To work ap the table it was necessary Lo revise in detail all the literature published up to-date on
the epidemic necurrence of pneumocystosis and interstitinl punenmonia in infants, The revision was
aimed at the basic data which would permit to conceive the development in the study of the epi-
demiology of pneumocystosis. Beenuse a revision of literature has not yet heen rvealized from this
viewpoint and citutious ol the older publications, especially those written in English, are rather
fragmentary, it seems reasonable to quote all the publications which we have revised. As requested
by the editors, citations are given in abbreviated wording only, full quotations in the ecolumn
“References™ Leing given merely for the recent publications or those which we wish to poiut out
for epidemiological or other reasons.

Adler T., Gergely K., Kapus G Surinyi G.. Gyermekgyvogyéaszat 1: 1 —21, 1952 - Ahvenninen F. K.,
Somersalo 0., Ylinen Anncli. Ann. Med. int. Fenn. 39: 222 239_ 1950 — Ahvenainen E. K., Ylinen
Anneli, Ann. Med. int. Fenn. 42: 257 <265, 1953 — Albrecht P., Horka, G., Lek. obzor 2: 766 -773,
1953 — Ammich Q.. Virechows Arch. 302: 539 554, 1938 — Ariztia A., Bustamente W., Moreno L.,
Doberti A.. Romin Clura, Pizzi T., Diaz Maria, J. Pediat. 51: 639 —645, 1957 — Asteroth Hana,
Frankf. Z. Path. 60: 364 - 375, 1949 Bachmann K. D., Z. Kinderheilk. 74: 133 - 140, 1954
Bala J.. Schuler D Orv. Hetil. 94: 966 —969, 1953 — Balé J., Schuler D.. Acta morphol. Acad.
gci. Hung, 4: 1 - 7, 1954 Barta K., Dvoricek C.. Kadlee A., Schweiz. Z. allg. Path. Bakt. 18:
22 -32, 1955 — Benecke, Verhandl. Dtsch. Path. Ges., Tagung 31, 22. 24, IX. 1938 — Den-
tivoglio G.. Gaburre D.. 7. Kinderheilk. 80 : 652—660, 1958 — Berlin- Heimendahl S. von.,
Goetz 0., L. Kinderheilk. 79: 680—720. 1957 Beyer P., Fruhling L. Klein M. L.,
Dollé F.. Arch. frang. Pédiat. 16: 4268, 1959 — Biressi P. C., Riv. Anat. Path: Oncol.
(Padova) 11: 187 204, 1956  Biressi . C.. Castelli D)., Colombao G., Tauber K., Minerva pediat. 7:
13 <14, 1955 — Biressi P. €, Colombo G.. Tauber .. Minerva pediat. 7: 15 17,1955  Roldescu ).,
Cordun G., Artus A., Dimitrn R., Rev. med. chir. Jasi 61: 365 =372, 1957 — Bori Domenica, Atti
dell” 8 Congr. di Nipiologia, Napoli 1955 Giuno - Bori Domenica, Tl Lattante 26: 199 - 214, 1955 —
Bori Doemenica. Péediatrie 13: 11 —20, 1958 — Bori Domenica, De Mareo B., Il Lattante 26: 250 to
275, 1955 — Braestrup P. W., Acta paediat. Scand. 45: 356 360, 1956 - Brieger H., Kinderaratl.
Praxis 17: 39- 46, 1949 — Brzoskoe W., Zalewski 'I'., Pediatria Polska 31: 493-=507, 1956 —
Brzosko W.. Zalewski T.. Arch. franc. Pédiat. 15: 623 628, 1958 Bustumente W., Moreno L.,



Doberti A., Romuin Clara, Rev. chil. Pediat. 27: 281 —293, 1956 Biischer Liselotte, Gleiss J.,
Griin L., Leppelmann E., Z. Kinderheilk. 73: 217 —228, 1953 — Carlgren L. Ii., Nathorst-Windhal 5.,
Nordisk Med. 53: 198 =201, 1955 — Colomhbo G.. Tauber E.. Minerva Pediat. 5: 165 - 178, 1953
Deamer W. C., Zollinger H. U., Pediatrics 12: 11 =22, 1953 — Dick H. J., Yudell J., Ryan W. J.,
Kutzer M., Delmonico J, L. Jr., Price P. A.. Andrey Connell, Proe. New Y. St. Ass. Publ. Health
Lab. 37:3--5, 1957 — Diekmann H., Lindner E., Stopka E., Beitr. Path. Anat. 114: 48 — 64, 1954 -
Dietel K., Dietel V., Mschr. Kinderheilk., 103: 192 -193, 1955 — Dominiezak K., Wiadomosct
Parazyt. 2: 349 -355, 1956 — Donosn S., Meyerstein .. Arch. llﬁ‘!p. R, del Rio 21: 29, 1954 (cit.
Aristia et al.) — Dvofaéck C., Cas. 16k. &cs. 92: 967—970, 1953 — Dvofitek C.. Barta K., Kadlec A..
Lék. listy 8: 537 —539, 1953 — Dvoiik J., Jirovec O., Pediat. listy 7: 264 - 267, 1952 - Dvorak .,
Jirovee 0., Acta Pacdiat. (Helv.) 42: 232--245, 1953 — Essigke G., Vogel Ch., Dtsch. Gesundh.-
Wes, 9: 1260 —1270, 1954 — Fasske E., Kinig H., Plettenberg W., Saucrbrei H. V., Zbl. allg. Path.
path. Anat. 91: 267279, 1954 — Fingerland A., Vortel V., Z. allz. Path. Bakt. 17: 201220,
1954 — Freudenberg E., Tolbler W., Ann. Paediat. (Base!) 175: 185 200, 1950 Fruhling L.,
Beyer P.. Korn R., Ann. Anat. path. 3: 55 -81, 1958 — Garsche R.. Fortschr. Roentg. 75: 125 — 138,
1951 — Gursche R., Kinderiirztl. Praxis 21: 89, 1953 — Getlik A.. Cs. pediat. 13: 119 -120, 1958 —
Gieee W., Verh. Dtsch. Path. Ges., Freiburger Tagung 1952 — Giesenbauer W., Mtschr. Kinderheilk.
86: 111117, 1941 — Gleiss J., Kinderirztl, Praxis 24: 159 —1606, 1956 - ibider, 211 — 221, ibidem
260 --267 ~ Cloggengiesser W., Frankf, Z. Path. 62: 213 —-222, 1951 — Gormsen II., Acta paediat.
Scamd. 39: 291 —314, 1950 — Halman N., Tihk# 1I., Aun. pacdiat. Fenn. 1: 34 —49, 195455 -
Hamperl I1., Virchows Arch. 330: 325--336, 1957 — Hancke K., Roser I'., Kinderiirztl. Praxis 20:
63—66, 1958 - Marnack G. A. von, Ann. Pacdiat. (Basel) 26 : 224-211. 1954 -
Hennig Elisabeth, Arch. Kinderheilk. 129: 1—11, 1943 — MHerbich J., Ost. Z. Kinderheilk.
11: 202-—-209, 1955 ~ Herzberg K., Arch. Exp. Veterinirmed. 6: 78 —81, 1952 (Beiheft), —
Herzberg K., Herzberg —Kremmer, May G., Klin. Wsche. 30: 822-824, 1952 - Twvidy
G.. Paldy L., Mtschr, Kiuderheilk. 106: 10, 1958 -~ Jahn E., Roller —Gusinde R. E., Klin,
Wschr. 35: 37—41, 1957 — Jirovec O.. Cs. hyg. epid. mikrobiol. 4: 389401, 1955 - Kalond H.,
Wicn. med. Wsehr. 108: 299301, 1958 -- Karte; .Dtsch. med. Wschr. 79: 1235 — 1236, 1954
Kayser F., Mtschr, Kinderheilk. 106: 448 —453, 1958 — Klinke K., Bogner W., Gleiss J.. Dtseh.
med. Wsehr, 79: 370—-371, 1954 — Korpdssy B., Tiboldi T., Torok J., Waltner K., Didsszilagyi
Gertrud, Pildy L., Koltay M., Acad. sci. Hung. 5: 371 =402, 1954 —~ Kossenow A., Disch. med.
Wsehr, 79: 75—78, 1954 — Ladstiitter L., Brieger H., Wissensch. Z. Univ, Greifswald (Reihe 2) 3:
99—101. 19533 =54 — Leiber B, Mtschir. Kinderheilk. 100: 187 188, 1952 Leiber B, 7. Kinder-
heilk. 72: 370—392, 1953 —~ Lelong M., Le Tan Vinh, Ann. paediat. (Basel) Suppl. Probl. act. de
pédiat. 1: 94 -102, 1954 — Le Tan Vinh, Arch. frang. Pédiar. 11: 1035 1054, 1954 - Linhartova A.,
Acta univ. Carol. med. 5: 1409 - 1420, 1958 — Linhartova A., Zbl allg. Path. path. Anat. 98:
183 — 188, 1958 — Lohr H., Mischr. Kinderheilk. 91: 362--368, 1942 - V.ukes J., Schwarzkop-
fovi L., Acta univ. Carol. Suppl. 4: 128 135, 1957 — Maggioni G., Bignami A., Toppolo C., Ciorn.
Mal, inf. parasit. 10: 356 —358, 1958 — Malossi C., Bull. sci. Med. 128: 68 - 74, 1956 — Malossi €.,
Golficri G., Vianello A., Clin. pediat. (Bologuna) 27: 632--711, 1955 — Malossi C., Viancllo A., Clin.
pediat. (Bologna) 37: 112—136, 1955 — Mannkopf IL., Ladstitter .., Wiss. Z. Univ. Greifswald 2:
353 35006, 1952 -53 - Martinelli P., Minerva nediat. 11: 957 =973, 1959 — Martischnig F., 7.
Kinderheilk. 3: 179—191, 1958 - Martoni L., Domizio G. di, Giorn. Mal. inf. parasit. 10: 1--203,
1958 — Michailov G., Zbl, olig. Path. path. Anat. 96: 146 —149, 1957 — Michalidkovi J., Kamensky
P., Price pracovnikov DIFN. Bratislava 1955 — Moser Lis, 7. Kinderheilk. 77: 349362, 1935
Moser Lis, Zbl. Bakt. 1. Orig. 174: 457 —471, 1959 — Maralter H., Arch. Kinderheilk. 129: 104—-109,
1943 — Miiller 1. Vietor G.. Z. Kinderheilk. 79: 40 -48, 1957 — Navritil B.. Smid Z., Bérta XK.,
Ann. paediat. (Basel) 183: 59 —64, 1951 — Neumaver H., Kinderirztl. Praxis 27: 180-- 184, 1955 —
Nitscitke A., Z. Kinderheilk. 62: 200--222, 1940 Peiper A., Ani. paediat. Fenn. 3: 226 -233,
1957 — Pliess ., Frankf. Z. Path. G4: 185 —208, 1953 — Pliese G,, Frankf. 7. Puth. 68: 565595,
1957 — Raspe G.. Arch. Kinderheilk. 117: 145 -152, 19390 — Reisetbauer ¥.. Braun 0., Ost. 7.
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Kinderheilk. 11: 286301, 1955 - Reisetbaucr E., Moritsch H., Mtschr. Kinderheilk. 101: 41- 46
1956 — Roulet F., Schweiz. med. Wschr. 22: 1313 —=1315, 1941 — Ripke C., Z. Kinderheilk. 73:
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