
eisseria subflava, a nonpathogenic member of Neisseria species, is a
microaerophilic, gram negative diplococcus and a natural inhabi-
tant of the upper respiratory tract. It is an opportunistic organism

associated with endocarditis, meningitis, septic arthritis, endophtalmitis and
septicemia.1-3 This organism has also been reported to cause pneumonia in
a neutropenic patient, yet has never been associated with a nosocomial pne-
umonia in an immmunocompetent host.4-6
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Nosocomial Pneumonia from
Neisseria subflava: Case Report

AABBSS  TTRRAACCTT  Ne is se ri a subf la va is a mic ro a e rop hi lic, gram ne ga ti ve dip lo coc cus and a na tu ral in ha -
bi tant of the up per res pi ra tory tract. It has be en known to ca u se en do car di tis, me nin gi tis, sep tic art -
hri tis, en doph tal mi tis and sep ti ce mi a. We re port a ca se of a 28-ye ar-old im mu no com pe tent ma le,
who was hos pi ta li zed with pul mo nary throm bo em bo lism. On day thre e he de ve lo ped fe ver, new
right-si ded ple u ral ef fu si on and wor se ning con so li da ti on. He con ti nu ed to spi ke high gra de fe ver
des pi te bro ad spec trum an ti bi o tics and bronc hos copy and bronc ho al ve o lar la va ge (BAL) we re per-
for med. BAL cul tu res grew he avy growth of “Neisseria subflava”, sen si ti ve to Cef ri a xo ne and re sis t-
ant to me ro pe nem and le vof lo xa cin. Di ag no sis of Neisseria subflava” was es tab lis hed. The ferver
resolved wit hin 24 ho urs of cef tri a xo ne and the patient con ti nu ed cli ni cal and ra di og rap hic im pro -
ve ment on the the rapy. Neisseria subflava has sel dom be en re por ted to ca u se lo wer res pi ra tory tract
in fec ti on, yet it sho uld be inc lu ded in the dif fe ren ti al di ag no sis of no so co mi al pne u mo ni a not res -
pon ding to ap prop ri a te tre at ment. BAL may help to es tab lish the di ag no sis.

KKeeyy  WWoorrddss::  Pne u mo ni a; ne is se ri a ce a e in fec ti ons; pul mo nary em bo lism   

ÖÖZZEETT  Neisseria subflava, mik ro a e ro fi lik ve gram ne ga tif bir dip lo kok tur ve nor mal üst ha va yo lu flo -
ra sın da bu lu nur. En do kar dit, me nen jit, sep tik ar trit, en dof tal mit ve sep ti se mi ye ne den ol du ğu bi -
lin mek te dir. Pul mo ner trom bo em bo li (PTE) ta nı sı ile ya tı rı lan, 28 ya şın da im mün yet mez li ği
ol ma yan bir ol gu yu sun ma yı amaç la dık. Ol gu nun üçüncü gün de ateş, ye ni ge li şen sağ plev ra sı vı sı
ve iler le yen kon so li das yo nu or ta ya çık tı. Ge niş spek trum lu an ti bi yo tik te da vi si ne rağ men ate şi yük -
sel me ye de vam eden ol gu ya bron kos ko pi ve bron ko al ve o ler la vaj (BAL) ya pıl dı. BAL kül tü rün de
sef tri ak so na du yar lı, me ro pe nem ve le vof lok sa si ne di renç li yük sek mik tar da Neisseria subflava üre -
di ği göz len di. Neisseria subflava pnö mo ni si ta nı sı ko nul du. Sef tri ak so nun 24. sa a tin de ate şi dü şen
has ta ay nı te da vi al tın da kli nik ve rad yo lo jik dü zel me gös ter me ye de vam et ti. Neisseria subflava alt
so lu num yol la rı en fek si yon la rı na ne den olan en der gö rü len bir mik ro or ga niz ma dır, an cak te da vi -
ye ce vap ver me yen no zo ko mi yal pnö mo ni de ayı rı cı ta nı lar içe ri sin de ol ma lı dır. BAL ta nı nın ko nul -
ma sın da yar dım cı olur. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pnö mo ni; ne is se ri a in fek si yon la rı; pulmoner emboli
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We re port a first ca se of N. Subf la va pne u mo -
ni a as so ci a ted with a pul mo nary throm bo em bo lism
in an im mu no com pe tent host.

CA SE RE PORT
A 28-ye ar-old ma le, 20 days post cho lecy stec tomy,
de ve lo ped right-si ded chest pa in and short ness of
bre ath and re qu i red hos pi ta li za ti on. On physi cal
exa mi na ti on, his tem pe ra tu re was 37ºC, pul se ra te
104/min, res pi ra tory ra te 30/min and blo od pres su -
re 120/70mm-Hg.  Fi ne crack les on the right ba se
and bi la te ral rhonc hi we re de tec ted on aus cul ta ti -
on. The re was no si nus ten der ness, post-na sal drip
or oro-phary nge al inf lam ma ti on.

On the la bo ra tory fin dings, the whi te blo od
cell co unt was 12.700/uL with 76.4% ne ut rop hils.
C-re ac ti ve pro te in was 184.8 mg/L (N: 0-5mg/L)
and D-di mer le vel of 20 μgr/ml (N: 0-0.5 μgr/ml).
Chest X-ray (CXR) re ve a led right di ap hrag ma tic el-
e va ti on, bi la te ral hi lar en lar ge ment and right lo -
wer lo be (RLL) con so li da ti on. Ba sed on the cli ni cal
and la bo ra tory fin dings a com pu ted to mog rap hic
pul mo nary an gi og raphy (CTPA) was per for med
which de mons tra ted throm bo em bo li at the tri fur -
ca ti on of both right and left pul mo nary ar te ri es
(PA), comp le te occ lu si on of left up per lo be PA and
par ti al fil ling de fects in bi la te ral lo wer lo be seg-
men tal ar te ri es (Fi gu re 1). RLL con so li da ti on was
al so no ti ced (Fi gu re 2). 

Scre e ning for hyper co a gu bi lity sta tus de mons -
tra ted nor mal pro te in S and pro te in C an ti gen le v-

els and an tit hrom bin III ac ti vity and ne ga ti ve lu -
pus an ti co a gu lant, fac tor V Le i den and prot hrom -
bin ge ne mu ta ti on. He had a dec re a sed pro te in C
ac ti vity of 57% (nor mal ran ge 70-140%). On his
ANA pro fi le, an ti-ds DNA ac ti vity, an ti-ne ut rop -
hil cytop las mic an ti body, an ti-mi toc hon dri al an ti -
body, an ti-nuc le ar an ti body we re all ne ga ti ve. His
an ti-fac tor Xa, fac tor VI II and IX le vels we re al so
nor mal. He had a nor mal li pop ro te in A le vel and
his fo la te le vel was 3.1; in the lo wer li mits of nor-
mal ran ge (3.1-17.5). Dopp ler ul tra so und sho wed
no evi den ce of lo wer limb de ep ve no us throm bo sis. 

Di ag no sis of pul mo nary throm bo em bo lism
(PTE) was es tab lis hed and he was pla ced on eno -
xa pa ri ne (6000IU/0.6 ml) sub cu ta ne o usly and le v-
of lo xa cin 500 mg in tra ve no usly, twi ce da ily. Next
day his fe ver wor se ned to 39ºC and me ro pe nem 1
gram twi ce da ily in tra ve no usly was ad ded to the
re gi men. His dyspne a wor se ned even furt her. A re-
pe at CXR re ve a led a new right-si ded ple u ral ef fu -
si on with prog res si on of the con so li da ti on. At
tho ra cen te sis se ro he morr ha gic exu da ti ve flu id was
re mo ved (LDH 960 IU/dl, cho les te rol 70 mg/dl).
Pa ti ents con ti nu ed to spi ke high gra de fe ver and
de ve lo ped pro duc ti ve co ugh. A fle xib le bronc hos -
copy was per for med which re ve a led mu co id sec re -
ti ons and ede ma to us mu co sa in vol ving the RLL.

Bronc ho al ve o lar la va ge (BAL) was ob ta i ned
from the RLL by wed ging an Oly mpus BF type
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FIGURE 1: Computed Tomographic Pulmonary Angiography demonstrated
partial filling defect in left lower lobe segmental artery.

FI GU RE 2: Com pu te ri zed to mog raphy of the chest re ve a ling right lo wer lo -
be con so li da ti on.



P20D bronc hos co pe un der lo cal anest he si a. No 
suc ti on was used du ring the in ser ti on of bronc hos -
co pe thro ugh the up per air ways to mi ni mi ze con-
ta mi na ti on of the wor king chan nel. For BAL,
20-mL ali qu ots of nor mal sa li ne we re ins til led
using a syrin ge at tac hed to the suc ti on port at ro om
tem pe ra tu re. A to tal of 100 mL of sa li ne we re se qu -
en ti ally ins til led and im me di a tely ret ri e ved ma nu -
ally. The re sul tant flu id was fil te red thro ugh fo ur
la yers of ste ri le ga u ze, po o led and im me di a tely sent
to the mic ro bi o logy la bo ra tory for the sta i ning and
cul tu re. 

Each samp le was se pa ra tely pro ces sed.  BAL
spe ci men was mi xed and 5 μL lo op ful samp les we -
re spre ad on 2 cm di a me ter are a on the mic ros copy
sli des. The sme ars we re al lo wed to dry, fi xed and
sta i ned with Gram’s sta in and the num ber of bac-
te ri a/oil im mer si on fi eld was re por ted. Se mi-qu an -
ti ta ti ve lo op met hod was used for cul tu re. Thre e
mm (ex ter nal) di a me ter lo op ful (2 μL) spu tum and
for 10 µL BAL we re spre ad on Cho co la te agar, she -
ep blo od agar, EMB agar and Sa bo u ra ud-Dex tro se-
Agar pla te and in cu ba ted at at mosp he re of 10%
CO2, 37 0C for 48 ho urs. Spu tum and BAL cul tu res
grew a gram ne ga ti ve dip lo coc cus that was sub se -
qu ently iden ti fi ed as Neisseria subflava. The or ga -
nism grew ae ro bi cally on blo od agar and Cho co la te
agar, as yel low-pig men ted co lo ni es. It fer men ted
glu co se, mal to se, and suc ro se, and was oxi da se po s-
i ti ve, nit ra te ne ga ti ve, but nit ri te po si ti ve. The or-
ga nism was iden ti fi ed by co lony morp ho logy,
stan dard bi oc he mi cal re ac ti ons and Vi tek 32 (bi o -
Me ri e ux, Fran ce). N. subflava grew in spu tum cul-
tu re do mi nantly as well as in the BAL cul tu re,
mo re than 10.000 cfu/mL. 

Disk dif fu si on sus cep ti bi lity tes ting was per-
for med by Cli ni cal and La bo ra tory Stan dard Ins ti -
tu te for Ne is se i ri a Go norr ho e a e. Iso la ted co lo ni es
sus pen ded from an over night cul tu re on supp le -
men ted cho co la te agar me di um in 2.0 mL of Mu el -
ler-Hin ton broth. We mi xed the sus pen si on
tho ro ughly on a vor tex mi xer to bre ak up clumps of
growth. The tur bi dity of the cell sus pen si on was
ad jus ted by ad ding ad di ti o nal Mu el ler-Hin ton
broth or or ga nisms, as re qu i red, un til the tur bi dity
of the sus pen si on was equ i va lent to the tur bi dity

of a 0.5 McFar land stan dard. The ste ri le app li ca tor
swab was mo is te ned in the stan dar di zed cell sus-
pen si on, and ex pres sed ex cess mo is tu re by ro ta ting
the swab aga inst the glass abo ve the li qu id in the
tu be. The en ti re sur fa ce of each pla te was ino cu la -
ted in thre e dif fe rent di rec ti ons to en su re uni form,
conf lu ent growth. Ino cu la ted pla tes we re pla ced at
ro om tem pe ra tu re for 3 to 5 min to al low the ab-
sorp ti on from the ino cu lums in to the me di um.
When the sur fa ce of the me di um was dry, we app -
li ed the disks of the se lec ted an ti mic ro bi al agents
to the sur fa ce of the me di um and tam ped them
gently with a ste ri le lo op or for ceps to en su re that
they we re in comp le te con tact with the agar sur fa -
ce. All disks we re app li ed ap pro xi ma tely the sa me
dis tan ce from the ed ge of the pla te and from each
ot her. Then we in ver ted the ino cu la ted pla tes (lid
si de down), and in cu ba ted them at 35o C to 36o C in
5% CO2 for 20 to 24 ho urs. Zo ne di a me ters and in-
ter pre ti ve stan dards for N. go norr ho e a e we re used
to de ter mi ne sus cep ti bi lity.

Both, the spu tum and the BAL qu an ti ta ti ve
cul tu res sho wed he avy growth of “Neisseria sub-
flava”, re sis tant to me ro pe nem and le vof lo xa cin,
but sen si ti ve to cef ri a xo ne. Me ro pe nem and le vof -
lo xa cin we re dis con ti nu ed and cef tri a xo ne 2 grams
da ily, in tra ve no usly was re su med. His fever re-
solved wit hin 24 ho urs and he re ma i ned afeb ri le
thro ughout the hos pi ta li za ti on. He was disc har ged
on the tenth day on ce fi xim 400mg/day orally for
the next fi ve days. He has be en do ing well for mo -
re than eight we eks af ter disc har ge.

DIS CUS SI ON
N. subflava is a mem ber of the chro mo ge nic and
usu ally non pat ho ge nic gro up of Ne is se ri ae. It is a
na tu ral in ha bi tant of the na sop harynx, sa li va, spu-
tum and mu co us mem bra nes of the res pi ra tory
tract.7  

It is an op por tu nis tic or ga nism as so ci a ted with
en do car di tis, me nin gi tis, sep tic art hri tis, en doph -
tal mi tis and sep ti ce mi a.1-3 N. subflava has sel dom
be en re por ted to ca u se lo wer res pi ra tory tract in-
fec ti on (LRTI). Re vi ew of the li te ra tu re from the
past fi ve de ca des, re ve a led only one ca se of pne u -
mo ni a with bac te re mi a in a ne ut ro pe nic pa ti ent.6
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As far as we know, we re port the first ca se of
N. subflava no so co mi al pne u mo ni a in an im mo -
no com pe tent host. Cor re la ti on of the pa ti ent’s cli -
ni cal con di ti on and the as so ci a ted la bo ra tory da ta is
usu ally help ful in es tab lis hing the di ag no sis of Ne -
is se ri a in fec ti ons. In the pre sent ca se; his fe ver, pro-
duc ti ve co ugh, le u kocy to sis, con so li da ti on in the
RLL, bronc hos co pic fin dings, qu an ti ta ti ve cul tu re
re sults and prompt res pon se to cef tri a xo ne we re di-
ag nos tic of N. subflava pne u mo ni a. 

Cer ta inly PTE can ca u se fe ver, yet it wo uld
not exp la in his cul tu re re sults. Ple u ral ef fu si on
and the con so li da ti on co uld be a part and par ti al
of PTE and in frac ti on. He mopt ysis is se en in 21%
of the pa ti ents with in farc ti on in PTE 8, yet at no
sta ge in the co ur se of his ill ness our pa ti ent de ve -
lo ped he mopt ysis to sug gest in frac ti on. CXR re-
ve a led no evi den ce of “Hamp ton’s Hum p” to
sup port in frac ti on over the in fec ti on, yet it is se -
en in 36% of the pa ti ents with in farc ti on in PTE.8,9

Ple u ral ef fu si ons re la ted with in frac ti on may re-
ve al eo si nop hi li a,10 which was al so not the ca se in
our pa ti ent. 

Co uld this be a con ta mi na ti on of the spe ci men
du ring its col lec ti on, trans por ta ti on or la bo ra tory
pro ces sing? First, the re we re no signs of si nu si tis
or up per res pi ra tory tract in fec ti on. Be si des, we
ro u ti nely per form spu tum and BAL cul tu res in pa-
ti ents with con so li da ti on who se fe ver do not re-
sol ve with em pi ric an ti bi o tics and ha ve ne ver
re co ve red he avy growth of N. subflava. The spe -
ci men was pre pa red and pro ces sed using a strict
pro to col as des cri bed abo ve. Qu an ti ta ti ve cul tu res
we re al so per for med and the num ber of co lony
for ming units was in the ran ge for high spe ci fi city
and sen si ti vity. We al so won de red if this co uld ha -
ve be en a “pse u do-in fec ti o n” re la ted to the pro ce -
du re of bronc hos copy. Yet, we do ubt, our
bronc hos co pe was con ta mi na ted with the or ga -
nism. Ne is se ri a has ne it her be en re co ve red, using
the sa me ins tru ment nor did any of our bronc hos -

copy spe ci men col lec ted du ring the sa me pe ri od
grew the or ga nism.11

We sin ce rely do ubt that this was a drug fe ver
as it wo uld fa il to exp la in con so li da ti on, co ugh,
spu tum pro duc ti on and mu co sal ede ma in vol ving
the en dob ronc hi al tre e as well as the mic ro bi o lo gi -
cal evi den ce. Ex ten si ve work-up al so re ve a led no
evi den ce to sug gest im mu no com pro mi sed sta te.

Thus, all facts con si de red, our pa ti ent suf fe red
N. subflava pne u mo ni a and re co ve red with ap pro-
p ri a te ma na ge ment. 

The most com mon por tal for this or ga nism in -
to the cir cu la ti on is con si de red to be the orop har-
ynx, as the or ga nism is a part of the nor mal up per
res pi ra tory tract flo ra;2-6 which might al so ha ve be -
en the ca se in our pa ti ent. We sus pect that his re-
cent hos pi ta li za ti on and in tu ba ti on for the
cho lecy stec tomy con tri bu ted to the no so co mi al na-
tu re of the in ci dent. If his pul mo nary em bo lism
con tri bu ted to the emer gen ce of the pne u mo ni a; it
re ma ins a mat ter of spe cu la ti on. 

Alt ho ugh the ma jo rity of non pat ho ge nic Ne -
is se ri a, inc lu ding N. subflava, are sen si ti ve to pe ni-
cil lin, ini ti al em pi ric the rapy sho uld co ver pos sib le
be ta-lac ta ma se-pro du cing stra ins whi le furt her an-
ti mic ro bi al the rapy is gu i ded by the sen si ti vity re-
sults. In the pre sent ca se, fe ver did not re sol ve
with the em pi ric an ti bi o tic the rapy, the re fo re cef-
tri a xo ne was star ted ac cor ding to the sen si ti vity
re sults.

In sum mary, we pre sent a ca se of no so co mi al
N. subflava pne u mo ni a in an im mu no com pe tent
host. We sus pect that the con di ti on is un der re c-
og ni zed with cur rent prac ti ce of em pi ri cism. N.
subflava pne u mo ni a sho uld be inc lu ded in the dif-
fe ren ti al di ag no sis no so co mi al pne u mo ni as not re-
s pon ding to con ven ti o nal tre at ment. Qu an ti ta ti ve
cul tu res on BAL may sup port spu tum stu di es to
con firm the di ag no sis and sen si ti vity stu di es sho -
uld help se lect ap prop ri a te an ti bi o tics re gi men.
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