RERE—O—&N\A H-+N\% S ISSN 10239855

FAE ==

Thoracic Medicine

The Official Journal of Taiwan Society
of Pulmonary and Critical Care Medicine

Vol.28 No.4 August 2013

[R&

MBSREMEA S EERESMTIRE BRI R B FARBIMERHE R IFAEZIIR . 200~208
BRZLE o FFiERE > SRkt o A

TRl E

R i e gl P B L b L -2 L= 209~214
fEEEsE - BEE b ST

el R e Y e e o =k e i < USSR 215~221
HEE Ot FFIEE

NP ey s e n st s e O o R o 12 1 RO TSP RRPRRRRTR 222~227
WEE MBI - G AET > WEE - R

Tt BB A S B M 3 A R — B R S R MR B B R B EREIRE ..o 228~234
BEAR > S EE > Rz A e EEE

DIpmpEss Firt b MR A REES T RE R EIE » —AAREI » —ALARBA : RHERE......... 235~240
BRZETC » BEHELT > R

Sl Do e s s bk ok el ey R 2 <R ETU N 241~246
FXH o WEE - BIEE > BHE5L 0 Hekibe o fREUHE

R ES (20 2 FE M 2 M A A MBI ¢ TR oo 247~252
FEGAE - ER o EEE RN - BB E5FIE

B A IR R B LI — T TR . oottt ettt ettt ettt 253~259
B BRAEAR  EN > &l - RIEE > B



FERE—-O=%N\A #=1+\% HIH ISSN 10239855

RIND

Thoracic Medicine

The Official Journal of Taiwan Society
of Pulmonary and Critical Care Medicine

Vol.28 No.4 August 2013

Orginial Articles

The Effect of Extracorporeal Membrane Oxygenation Treatment on Patients with Severe Acute
Respiratory Distress Syndrome Caused by INfluenza VirusS.........cccccoeeveeiciiiiiiieiiie e 200~208
Yen-Tin Chen, Chien-Wei Hsu, Guan-Sheng Wu, Ruay-Sheng Lai

Case Reports

Micropapillary-Predominant Invasive Adenocarcinoma with Aerogenous Spread

el a2 = 1= 30 2 (T 0T SRS 209~214
Hui-Hsuan Shih, Yu-Chung Kung, Chi-Yuan Tzen, Ming-Jen Peng

Fusobacterium nucleatum Infection Manifesting as Simultaneous Psoas Muscle and
Lung Abscesses: REPOIt Of @ CASE .....ccciiiuiiiiiiiiiii et 215~221
Han-Sheng Huang, Gwan-Han Shen, Jeng-Yuan Hsu

A Case of Disseminated (3 organs) and Complicated Tuberculosis Infection with
Multiple Endocring DIiStUrDANCES ............oooiiiiieee e 222~227
Pai-Yang Lin, Jiunn-Diann Lin, Ming-Chih Yu, Kuan-Jen Bai, Shian-Jiun Lin, Jer-Hwa Chang

Mycobacterium tuberculosis Complicated with Acute Respiratory Distress Syndrome —

F N 072 1T =T o o o SRR 228~234
Yu-Mu Chen, Hsu-Ching Kao, Po-An Chou, Wen-Feng Fang, Chin-Chou Wang, Chia-Cheng Tseng

Video-assisted Thoracoscopic Excision of Double Para-esophageal Bronchogenic Cysts,
One Intramural and the Other Extramural: A Case Report...........cooiiiiiiiiiiiiiiieeiiiee e 235~240
Ying-Yuan Chen, Wei-Li Huang, Yau-Lin Tseng

Endobronchial Hamartoma Removed by Flexible Bronchoscopy via Electrocautery —
A CASE REPOI ...ttt e e e e e e e e e e e e e aaaaaaaas 241~246
Wen-Ming Lee, Chih-Yen Tu, Wei-Chih Liao, Chia-Hung Chen, Chuen-Ming Shih, Wu-Huei Hsu

Non-renal Microscopic Polyangiitis with Acute Pulmonary Hemorrhage: A Case Report................ 247~252
Chin-Liang Chuang, Wann-Cherng Perng, Chin-Feng Giian, Chuan-Chou Tu, Deng-Ho Yang, Shou-Cheng Wang

Pulmonary Sequestration Presenting as Chronic Intermittent Hemoptysis.......ccccccoovviiiiiiiiiieennn. 253~259
Po-An Chou, Yu-Mu Chen, Chin-Chao Wang, Hsu-Ching Kao, Ya-Chun Chang, Shih-Feng Liu



200

The Effect of Extracorporeal Membrane Oxygenation
Treatment on Patients with Severe Acute Respiratory
Distress Syndrome Caused by Influenza Virus

Yen-Tin Chen*,****, Chien-Wei Hsu*,**, Guan-Sheng Wu***, Ruay-Sheng Lai****

Objectives: We compared the clinical outcomes of patients with virus pneumonia
and severe acute respiratory distress syndrome (ARDS) status treated with or without
extracorporeal membrane oxygenation (ECMO) support.

Methods: We retrospectively reviewed the hospital courses of patients who were
admitted to intensive care unit (ICU) with severe ARDS (PaO,/FiO, <100 under positive end
expiratory pressure >5 cmH,0) due to influenza virus pneumonia and who had a period <7
days between the onset of influenza and intubation from January 2008 to December 2011.
Clinical characteristics and outcomes were compared between patients with and without
ECMO support.

Results: A total of 13 patients with refractory hypoxemia and severe ARDS status were
enrolled. Eleven of the 13 patients had a diagnosis of influenza confirmed by PCR test
(8 influenza A (swH1), 2 influenza A (H3) and 1 influenza B), 1 by the influenza rapid test
(influenza A) and 1 by bronchoalveolar lavage (BAL) virus isolation (influenza A). Six patients
were provided with veno-venous ECMO (vv-ECMO) support and 7 patients received only
conventional ventilatory support. Patients who were provided with ECMO support had a
higher successful ventilator weaning rate (83.3% vs. 29%, p=0.048) than patients without
ECMO support. The hospital mortality rate between patients with and without ECMO support
did not differ (17% vs. 57%, p=0.135).

Conclusions: In patients with influenza virus pneumonia-related severe ARDS, ECMO
support may be an effective rescue treatment strategy for refractory severe hypoxemia and
lead to a significantly higher successful ventilator weaning rate, a lower hospital mortality rate,
and better long-term outcome. (Thorac Med 2013; 28: 200-208)

Key words: acute respiratory distress syndrome, critical care, extracorporeal membrane oxygenation,
influenza viral pneumonia, mechanical ventilation
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Introduction

A novel swine-origin influenza A (HIN1) vi-
rus pandemic occurred in April 2009 in Mexico
[1]. Most patients diagnosed with the HIN1-
2009 virus had a self-limited respiratory illness,
and a few patients suffered from severe illness
and were hospitalized in intensive care unit
(ICU). Of these ICU patients, 14-46% died be-
cause of influenza-associated pneumonia and
acute respiratory distress syndrome (ARDS)
with refractory hypoxemia or hypercapnia. For
patients with severe ARDS refractory to maxi-
mal conventional therapies, extracorporeal
membrane oxygenation (ECMO) could be con-
sidered as a rescue therapy [2]. However, the
role of ECMO in ARDS remains uncertain.
Some previous randomized studies revealed
negative results [3-4] and 1 study showed a bet-
ter survival rate for ARDS patients treated with
ECMO [5]. This study was conducted to com-
pare the clinical outcomes of patients with virus
pneumonia-related severe ARDS who failed
conventional mechanical ventilation therapy
and were treated with or without ECMO sup-
port.

Methods

We included all patients with a diagnosis of
influenza and acute respiratory failure with me-
chanical ventilator support in an adult ICU be-
tween January 2008 and December 2011. Only
those patients with severe ARDS and an onset
of influenza-to-intubation period of less than 7
days were enrolled. Severe ARDS was defined
according to the definition of the American-Eu-
ropean Consensus Conference [6] and the pres-
ence of PaO,/Fi0, <100 before endotracheal
intubation or ECMO cannulation under positive

end expiratory pressure (PEEP) >5 cmH,0. The
diagnosis of influenza was made based on the
results of the influenza rapid test, polymerase
chain reaction (PCR) test or bronchoaveolar la-
vage (BAL) virus isolation.

Pneumonia was diagnosed according to
the National Nosocomial Infection Surveil-
lance (NNIS) system clinical pneumonia di-
agnosis criteria [7]. We excluded patients who
had evidence of bacterial pneumonia, such as
positive sputum and blood culture or any posi-
tive atypical pneumonia serological test. Those
who received other rescue therapy, such as
inhaled nitrous oxide, prone positioning, high
frequency oscillator ventilation or partial liquid
ventilation, were also excluded. All patients
received the same lung protective strategy. We
reviewed their medical records and recorded
clinical characteristics, including age, gender,
underlying comorbidities, Acute Physiology
and Chronic Health Evaluation II (APACHE
IT) score, PaO,/Fi0,, laboratory values at the
beginning of ICU admission, and medications
and outcomes of patients treated with or with-
out ECMO. Vasopressor use was defined as a
vasopressor requirement after ICU admission.
Use of corticosteroids was defined as an admin-
istration of corticosteroids for >3 days. Hemor-
rhagic complications were defined as bleeding
from whole body organs, including the central
system, lung, gastroenteral tract, kidney, skin or
puncture site.

Statistical analysis

All data were analyzed by SPSS version 19.
Data are presented as medians with interquartile
range or number with percentages. Mann-Whit-
ney tests were used to compare continuous vari-
ables with non-normally distributed data. Chi-
square tests were used to compare dichotomous
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variables. The Kaplan-Meier curve was used to
estimate the probability of survival. The log-
rank test was used to compare the difference
in survival between patients with and without
ECMO support. All P values were 2-tailed. A P
value <0.05 was considered significant

Results

Characteristics of study patients

From January 2008 to December 2011, a
total of 719 patients were admitted to our hospi-
tal with a diagnosis of influenza. Among them,
27 patients (27/719, 3.8%) received ICU care
due to acute respiratory failure under mechani-
cal ventilator support. Thirteen (13/27, 54%)
patients had severe ARDS with PaO,/FiO, <100
under a ventilator PEEP level >5 ¢cmH,0, and
<7 days between the onset of influenza and
intubation (Figure 1). None of the 13 patients
had bacterial pneumonia. Superinfection was

diagnosed at the beginning of the ICU course
with positive results on microbiological spu-
tum or blood culture or the atypical pneumonia
serological test. Eleven of the 13 patients were
confirmed to have influenza by PCR test (8
influenza A (swH1), 2 influenza A (H3) and 1
influenza B), 1 by the influenza rapid test (in-
fluenza A) and 1 by bronchoalveolar lavage
(BAL) virus isolation (influenza A). There was
no significant difference in clinical characteris-
tics between patients with and without ECMO
support (Table 1). Six patients were supported
with venous-venous ECMO (vv-ECMO) and
7 were managed with conventional ventilatory
support only. The clinical care characteristics of
the ECMO support group patients are presented
in Table 2.

Outcome and complications
Patients who were provided with ECMO
support had a higher mechanical ventilator

respiratory failure

27 influenza pneumonia patients with ARDS and

14 patients were excluded dueto

Pa02/Fi02>100 under PEEP >>5 cmH;0

13 patients suffered from refractory hypoxemia in
severe ARDS status (Pa0O2/Fi02<100)

‘ 6 patients received ECMO ‘
1 patient died in ICU due 5 patients alive and all
to multiple organ failure successfully weaned

I

7 patients received conventional

mechanical ventilator support only

' '

4 patients died in ICU 3 patients alive and 2 of 3

patients successfully weaned

Fig. 1. Flow diagram of critically ill patients who were admitted to our intensive care units due to acute respiratory failure under

mechanical ventilator support with a diagnosis of influenza.

Thorac Med 2013. Vol. 28 No. 4
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Parameter ECMO Non- ECMO P value
(N=6) (N=7)
Age, years, median (IQR) 49.5 (28.8-55.2) 60 (48-78) 0.086
Gender Male (%) 2 (33) 6 (86) 0.053
Female (%) 4 (66) 1(14)
Underlying disease  Hypertension (%) 1(17) 5(83) 0.048
Type 2 DM (%) 3(50) 3 (42) 0.797
CAD (%) 0(0) 1(14) 0.335
Pregnancy (%) 1(17) 0(0) 0.261
Cause of ARDS Influenza type A swHI (%) 5(83) 3(57)
H3 (%) 1(17) 1(14)
Non-subtype 0(0) 2 (29)
Influenza type B (%) 0(0) 1(14)
Disease severity APACHE II score, median (IQR) 31 (23.5-38.5) 22 (20-37) 0.173
Pa0O,/Fi0,, median (IQR) 59 (53-66) 73 (54-86) 0.223
PEEP, cmH,0, median (IQR) 10 (7.5-15) 10 (8-12) 0.882
Lactate, mg/dL, median (IQR) 10.6 (7.1-59) 13.2 (9.9-21) 0.749
WBC,1000/Cumm, median (IQR) 6.1 (4.1-20.7) 4.6 (2.9-11.5) 0.475
>3 organ dysfunction 1(17) 3(57) 0.308
Medications Use of vasopressor (%) 6 (100) 4(57) 0.067
Use of Tamiflu (%) 6 (100) 6 (85) 0.335
Use of corticosteroids (%) 3 (50) 5(71) 0.429

Data are presented as number (%) or median (interquartile ranges), ECMO: extracorporeal membrane oxygenation, ARDS: acute respiratory

distress syndrome, CAD: coronary artery disease, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive

end expiratory pressure

Table 2. Characteristics of 6 patients under ECMO support

Parameter 1 2 3 4 5 6
Age, years 25 54 45 30 56 55
Sex F F M M F F
APACHE II score 24 24 38 40 22 38
Type of ECMO V-V V-V V-V V-V V-V V-V
Pa0,/Fi0O, before ECMO 57 53 65 69 53 61
PEEP level before ECMO, cmH,0 10 15 6 10 15 8
Ventilator setting during ECMO PCV PCV PRVC PCV PCV PCV
Time from the onset of influenza to

intubation, days 4 > 3 2 3 >
Time from intubation to ECMO, days 0 2 0 0 5

Duration of ECMO, days 24 29 13 16 14 2
1-2 organ dysfunction before ECMO Yes Yes Yes Yes Yes -
>3 organ dysfunction before ECMO No No No No No Yes
Outcome Survived  Survived Survived Survived Survived Expired

ECMO: extracorporeal membrane oxygenation, APACHE II score: Acute Physiology and Chronic Health Evaluation II score, PEEP: Positive end

expiratory pressure
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weaning rate (83.3% vs. 29%, p=0.048), and a
non-statistically significant trend toward lower
hospital mortality (ECMO vs. non-ECMO, 17%
vs. 57%, p=0.135) and ICU mortality (ECMO
vs. non-ECMO, 17% vs. 57%, p=0.135) com-
pared with those without ECMO support. Only
1 of the 6 patients who received vv-ECMO sup-
port died due to multiple organ failure. Four of
the 7 patients who received conventional ven-
tilatory support with the ARDS protocol died
of refractory hypoxemia and multiple organ
failure (Table 3). The Kaplan-Meier survival
curve showed that patients with ECMO support
tended to have a better chance of survival than
patients without ECMO support (Figure 2). Pa-
tients who received ECMO support had more
days of ICU stay (31 vs. 10, p=0.062), hospital-
ization (40 vs. 17, p=0.15) and ventilator use (30
vs. 10, p=0.063) than patients without ECMO
use, but the differences were not statistically
significant. Hemorrhagic complications were
more common in the ECMO group than in the
non-ECMO group. Four of the 6 patients had

Table 3. Clinical outcomes

upper gastroenteral tract bleeding and 2 had
significant respiratory tract hemorrhage under
ECMO support (Table 3). Two patients in the
non-ECMO support group also suffered from
upper gastroenteral tract bleeding episodes.
In terms of long-term outcome, none of the
surviving ECMO support group patients had a
home O,-dependent status or had expired at the
6-month follow-up. Two of the 3 survivors in
the non-ECMO support group were lost to fol-
low-up and the third was alive at the 6-month
follow-up without home O,-dependence (Table
3).

Discussion

Viral pneumonia, which is typically as-
sociated with disease in childhood, is increas-
ingly recognized as a cause of problems among
adults. Certain viruses, such as influenza virus,
can attack immunocompetent adults, but other
viruses take advantage of vulnerable patients
only. A swine influenza pandemic occurred in

Outcome ECMO Non- ECMO P value
(N=6) (N=7)
Successful weaning from ventilator (%) 5(83) 2(29) 0.048
ICU days, median (IQR) 31 (19.25-40.5) 10 (1-12) 0.062
Hospital days, median (IQR) 40 (26-51.75) 17 (5-46) 0.150
Ventilator days, median (IQR) 30 (18.5-36.8) 10 (1-13) 0.063
Mortality In ICU (%) 1(17) 4 (57) 0.135
In hospital (%) 1(17) 4 (57) 0.135
Complication Hemorrhage (%) 4(67) 2(29) 0.170
6 months’ survival (%) 5(83) 1 (14)*
Bedridden status (%) 0(0) 0 (0)*
Home O,-dependent (%) 0 (0) 0 (0)*

Data are presented as number (%) or median (interquartile ranges), ICU: intensive care unit

*One survivor in the non-ECMO support group was transferred to the long-term care unit under ventilator support on day 17 and was lost to

follow-up; the other survivor was discharged home without an O, support requirement and was lost to follow-up on day 30.

Thorac Med 2013. Vol. 28 No. 4
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Fig. 2. Survival curves of critically ill patients who were admitted to our intensive care units with influenza-related severe ARDS. (Log

Rank: p=0.164)

2009 during which the rate of hospitalization
reached 7% and the rate of pneumonia was re-
ported as 0.4% [8]. Among patients admitted to
hospitals, 9-31% required ICU admission [2]
and more than 80% of these patients required
mechanical ventilation due to influenza-associ-
ated pneumonia with ARDS [9]. The mortality
rate among patients admitted to the ICU with
respiratory failure varied from 17-28% [9].

In the past 2 decades, the technical evolu-
tion of ECMO has led to significant improve-
ment in the survival of critically ill patients.
ECMO effectively improved survival in se-

lected acute failed cardiac or pulmonary func-
tion patients who would normally have a 100%
mortality rate due to severe illness [10]. There-
fore, ECMO was used with patients with ARDS
in order to reduce lung injury and give the lung
more time to recover. However, the use of and
the indications for ECMO in the most severe
cases of ARDS remain highly debated [11-13].
Only 1 multicenter, prospective, randomized
controlled trial showed significant improvement
in survival without disability in patients with
severe illness but potentially reversible respira-
tory failure with ARDS (defined as a Murray

fimiees St © KB 102 £F 28 & 4
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score >3 or pH <7.2 despite optimal conven-
tional treatment) [5].

In our study, the ECMO support group had
a lower hospital mortality rate (17%) than the
non-ECMO support group, although without a
statistically significant difference. This result
is close to the reported mortality rate (21%) of
influenza A patients associated with respira-
tory failure with ECMO support during the
HIN1 pandemic in the observational study
published in JAMA 2009 [14], but better than
the mortality rate of 56% (5/9) in a prospective
observational study published in Intensive Care
Medicine 2010 [15]. The patient characteristics
of the ECMO support group, such as age, gen-
der and PaO,/FiO, level, were similar to those
of the latter study [15]. Multiple organ failure
contributed to the death of most of the ECMO
non-survivors in both our study and the latter
prospective observational study [15]. That few-
er patients in our study received ECMO sup-
port while in an ongoing multiple organ failure
status may be the reason why we had a lower
mortality rate in the ECMO support group. The
only expired patient in the ECMO group had
multiple organ failure due to refractory hypox-
emia before ECMO implantation. This patient
was transferred for further ECMO support man-
agement from another hospital where she re-
ceived conventional mechanical therapy. How-
ever, multiple organ failure developed when
she arrived at our hospital. Even with ECMO
support, she still died of multiple organ failure
within 1 day. When she arrived, it was probably
too late to set up ECMO for this patient. The
other survivors had received ECMO support
before multiple organ failure occurred. In the
group without ECMO, the 4 patients that pre-
sented multiple organ failure expired quickly.
When patients present hypoxia under conven-

Thorac Med 2013. Vol. 28 No. 4

tional mechanical ventilation therapy, they may
progress to multiple organ failure and die with-
out rescue therapy. That was why the patients
without ECMO support tended to have shorter
ICU stays, and fewer hospital days and ventila-
tor days than patients with ECMO. In addition,
there was a significantly better mechanical
ventilator weaning rate in the ECMO support
group in our study. With regard to the long-
term outcome of our study, limited data were
acquired to analyze the difference with ECMO
support because 2 of the non-ECMO support
survivors were lost to follow-up on day 17 and
day 30. All of the survivors in the ECMO sup-
port group were successfully weaned from the
ventilator during hospitalization, and none of
them required home O, therapy or a bedridden
status due to deteriorated lung condition after
recovery from severe ARDS. That mechanical
ventilator support could be immediately weaned
allowing the lungs rest under ECMO support
and minimizing ongoing secondary lung injury
in the ARDS lungs may be the reason [16].

There are several limitations in this study.
First, the case number is small. No statistically
significant difference in patient mortality was
shown between the ECMO and the non-ECMO
support group due to the limited patient number
in both arms. Further large, prospective stud-
ies are needed to confirm this result. Second,
this was a retrospective study and the timing of
ECMO set up could not be controlled. Based on
the results of this study, it would be better in fu-
ture prospective studies to set up ECMO before
multiple organ failure appears.

Conclusion

In patients with influenza virus pneumonia-
related severe ARDS, ECMO support may be an
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effective rescue treatment strategy for refracto-
ry severe hypoxemia, and lead to a significantly
higher successful ventilator weaning rate, a
lower hospital mortality rate and better long-
term outcome.

References

1. Dawood FS, Jain S, Finelli L, ef al. Novel Swine-origin
Influenza A (HIN1) Virus Investigation Team. Emergence
of a novel swine-origin influenza A (HIN1) virus in
humans. N Engl J Med 2009; 360: 2605-15.

2. Turner DA, Rehder KJ, Peterson-Carmichael SL, et
al. Extracorporeal membrane oxygenation for severe
refractory respiratory failure secondary to 2009 HIN1
influenza A. Respir Care 2011; 56: 941-6.

3.Zapol WM, Snider MT, Hill JD, et al. Extracorporeal
membrane oxygenation in severe acute respiratory failure.
A randomized prospective study. JAMA 1979; 242: 2193-
6.

4. Morris AH, Wallace CJ, Menlove RL, ef al. Randomized
clinical trial of pressure-controlled inverse ratio ventila-
tion and extracorporeal CO2 removal for adult respiratory
distress syndrome. Am J Respir Crit Care Med 1994; 149:
295-305.

5.Peek GJ, Mugford M, Tiruvoipati R, ef al. Efficacy and
economic assessment of conventional ventilatory support
versus extracorporeal membrane oxygenation for severe
adult respiratory failure (CESAR): a multicentre rando-
mised controlled trial. Lancet 2009; 374: 1351-63.

6.Bernard GR, Artigas A, Brigham KL, ef al. The American-
European Consensus Conference on ARDS. Definitions,
mechanisms, relevant outcomes, and clinical trial coor-
dination. Am J Respir Crit Care Med 1994; 149: 818-24.

7.Miller PR, Johnson JC, 3", Karchmer T, e al. National

nosocomial infection surveillance system: from bench-
mark to bedside in trauma patients. J Trauma 2006; 60:
98-103.

8. Cesario TC. Viral pneumonia in adults. Clin Infect Dis
2012 Mar 15, Epub ahead of print.

9.Combes A, Pellegrino V. Extracorporeal membrane oxy-
genation for 2009 influenza A (H1NT1)-associated acute
respiratory distress syndrome. Semin Respir Crit Care
Med 2011; 32: 188-94.

10. Haile DT, Schears GJ. Optimal time for initiating extracor-
poreal membrane oxygenation. Semin Cardiothorac Vasc
Anesth 2009; 13: 146-53.

11. Hubmayr RD, Farmer JC. Should we “rescue” patients
with 2009 influenza A(HIN1) and lung injury from
conventional mechanical ventilation? Chest 2010; 137:
745-7.

12. Morris AH, Hirshberg E, Miller RR 3", ef al. Counter-
point: Efficacy of extracorporeal membrane oxygenation
in 2009 influenza A (HIN1): sufficient evidence? Chest
2010; 138: 778-81, discussion 782-4.

13. Park PK, Dalton HJ, Bartlett RH. Point: efficacy of
extracorporeal membrane oxygenation in 2009 influenza
A (HIN1): sufficient evidence? Chest 2010; 138: 776-8.

14. Davies A, Jones D, Bailey M, et al. Extracorporeal mem-
brane oxygenation for 2009 influenza A (HIN1) acute
respiratory distress syndrome. JAMA 2009; 302: 1888-
95.

15.Roch A, Lepaul-Ercole R, Grisoli D, et al. Extracorporeal
membrane oxygenation for severe influenza A (HIN1)
acute respiratory distress syndrome: a prospective obser-
vational comparative study. Intensive Care Med 2010; 36:
1899-905.

16.Zhan QY, Sun B, Tong ZH, et al. Extracorporeal mem-
brane oxygenation for severe acute respiratory distress
syndrome caused by novel 2009 influenza A (HINTI)
virus. Zhonghua Yi Xue Za Zhi 2011; 91: 3262-6.

fimiees St © KB 102 £F 28 & 4



208

Yen-Tin Chen, Chien-Wei Hsu, ef al.

DR 13 W il 5 15 | e v S PR B 56 SELE fe A S
BRI AHGERAE A SRR Sc R imnt L R

l}%% ;\ *,**** E?TI«%EX *,** %%@— *¥% %ﬁiﬁjﬂﬁi L33 1]

AR H IR R AR UL AR AR R T R GE R R FREL AR T YR
IR H e o

Fik AP AR T 22008 & 10 F 2011 & 120 ¢ 0 f FLRE A K L R RE &
Moz 3 g8 g iz (Pa0,/FiO, <100 under PEEP >5 ¢cm H,0) & *t 4:%%7?; E =23 i:‘;:},é:irjfs,é,, IR URTE WA
HE RS ERRs PR BFIR e T p LTRR F 2 1

BRI 3 p bAoA B 12 g REMAMEF BET AR (8 AR

BER (swHI) 2 3 AAIGERE R (H3) 1 =5 BRI ARE b ) 1 5d g B § 4R RIEE
ReARFERER 1izgd 2 %%ﬂ#;éié%ﬁ:@% AEER S ALNERER o 27 6 LAER
H20 ‘\Vi&}\‘ gl ¢ }IF_I% kel ,3‘ «b/r‘/%‘ s 7 "")]%&lﬁh#&,‘ % Yeed ng :}j"/r‘}% o R ARt lf_& C-8e /:“

BSERSRE 0 IRRD § S A K ek AL (83.3% v 29% p-0048) 1 it
EEFA ’&M,;;. FPHE L hR o

B R A L W R A S SRR E R A M RS ) sehie 7
BT i § AR G ke n i vk 0 F 0V R Bm R 2 SR s BT i 2 F
R g R S 2 ARE o (49 F & 2013; 28: 200-208)

A D AR R GH O ERRE LR L R RS h s

FREEANAFR PPESCEFEAE T RIBP A FFE R o RN ARFR P PR R
Mk ECEE R IO TN
A AL FREFR O FREVAFR PANCEFEM M AR YR - B 386H

Thorac Med 2013. Vol. 28 No. 4



Micropapillary-Predominant Invasive Adenocarcinoma
with Aerogenous Spread — A Case Report

Hui-Hsuan Shih, Yu-Chung Kung, Chi-Yuan Tzen*, Ming-Jen Peng

Micropapillary components of lung adenocarcinoma are classified into 2 types,
aerogenous and stromal invasive, based on their pattern of dissemination. Aerogenous
spread is characterized by the presence of tumor cells floating within the alveolar spaces
rather than invading the stroma, and is more frequently encountered than the stromal
invasive type. This suggests that metastasis of tumor cells occurs via the alveolar spaces
by intercellular and cell-matrix interactions, and involves a neutrophil-mediated process and
subsequent signaling cascades. The clinical presentation includes multifocal intrapulmonary
metastases, the shedding of tumor cells that are found in the bronchoalveolar lavage, and
an inflammatory process in the non-neoplastic lung tissue. Aerogenous spread therefore
indicates a rather poor prognosis. We presented a 68-year-old woman with TANOM1a
adenocarcinoma and multifocal intrapulmonary metastases. The pathological examination
of resected tissue showed micropapillary-predominant invasive adenocarcinoma with an
aerogenous spread within the alveolar space. The non-neoplastic lung tissue showed marked

inflammation and necrosis. (Thorac Med 2013; 28: 209-214)
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Introduction

Travis and colleagues proposed a new clas-
sification for adenocarcinoma in TASLC/ATS/
ERS Adenocarcinoma Multidiciprinary Panel,
March 12-13, 2009: preinvasive, minimally
invasive and invasive adenocarcinoma [1]. Mi-
cropapillary pattern is added as a new histology
subtype in invasive adenocarcinoma. It exhibits
multifocal involvement, resulting in multifocal
peripheral adenocarcinomas, relapsing and even

advanced stage disease. Aerogenous spread
makes an important contribution to this phe-
nomenon [2].

Aerogenous spread often occurs in mi-
cropapillary invasive adenocarcinoma [3] of
the lung and is characterized by the presence
of tumor cells floating within alveolar spaces
without invading the fibrotic stroma [4]. This
suggests that metastases may occur through the
alveolar space by intercellular and cell-matrix
interactions [5-6], in a process that involves
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neutrophil infiltration and soluble mediators
[3,6]. The clinical presentation includes multi-
focal intrapulmonary metastasis [2], the shed-
ding of tumor cells found in the bronchoalveo-
lar lavage (BAL) fluid [3], and an inflammatory
process in the non-neoplastic lung tissue. Even
further vascular invasion due to a neutrophil-
mediated reaction and increased vascular endo-
thelial growth factor (VEGF) expression with
the appearance of fenestrations in the capillary
endothelium may occur without lymph node
metastasis [7]. Aerogenous spread may indicate
a rather poor prognosis [8].

Case Report

A 68-year-old woman who had never
smoked presented with productive cough with
watery sputum for 3 months. She had hyperten-
sion and diabetes mellitus with nephropathy
(stage 4 chronic kidney disease) and was treated
with regular medications. She also presented
decreased appetite and had lost 3 kg during the
previous 3 months. While coughing, the patient
experienced chest pain and shortness of breath.

Chest radiography showed multifocal ill-
defined opacities in both lungs and consolida-
tion in the left lower lung field (Figure 1). Chest
computed tomography (CT) showed multifocal
ground-glass opacities in the bilateral upper
lobes (Figure 2A). Mixed consolidation and
ground-glass opacities were also noticed in the
left lower lobe (LLL) (Figure 2B). No enlarged
lymph nodes or metastasis to the liver or ad-
renal glands were found. The bone scan was
negative for metastasis. Pulmonary function
tests revealed neither obstructive nor restrictive
defects. Cytological examination of the BAL
fluid obtained from the LLL showed adeno-
carcinoma. Wedge resection by video-assisted

Thorac Med 2013. Vol. 28 No. 4

Fig. 1. Chest radiograph showing multifocal ill-defined opacities in
both lungs and consolidation in the LLL field.

thoracoscopic surgery (VATS) of the left upper
lobe (LUL) and LLL was performed to obtain
tissue biopsies for the genetic analysis of the
epidermal growth factor receptor (EGFR) muta-
tion.

Pathological examination of specimens
from both the LUL and LLL showed micropap-
illary components-predominant invasive adeno-
carcinoma. Only minor (<5%) foci of lepidic
growth and mucinous differentiation were pres-
ent. Immunohistochemistry stains were posi-
tive for TTF-1 and napsin A. Lymphatic and
vascular invasion were absent, but aerogenous
spread was present (Figure 3). The remaining
non-neoplastic lung tissue showed marked in-
flammation and fibrosis. The endothelial growth
factor receptor (EGFR) mutation study revealed
the presence of polymorphism at codon 787 in
exon 20; the EGFR mutation was negative. The
patient unfortunately had septic shock during
the postoperative hospital course and died.
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Fig. 2. (A) Chest CT showing multifocal ground glass opacity in the bilateral upper lobes. (B) Mixed consolidation

and ground glass opacity is seen in the LLL.

Fig. 3. Micropapillary-predominant adenocarcinoma with notable

aerogenous spread, characterized by floating tumor cells (arrows)

within the alveolar spaces.

Discussion

The term of “micropapillary adenocarcino-
ma” of the lung was proposed as early as 2002
[9] and did not receive much attention, but it
has been widely discussed with regard to breast,
colon, ovarian and bladder cancers. Articles
subsequently discussing micropapillary adeno-
carcinoma of the lung mentioned the possibility
of metastasis. “Micropapillary adenocarcinoma
of the lung” was formally proposed in 2011 by

Travis and colleagues [1]. Micropapillary-pre-
dominant adenocarcinoma was further classified
into an aerogenous micropapillary component
(AMPC; tumor cells floating within alveolar
spaces; aerogenous spread) and a stromal inva-
sive micropapillary component (SMPC; tumor
cells invading fibrotic stroma) by Ohe and col-
leagues [4,10]. AMPC, which suggests that can-
cer metastasizes through the alveolar spaces, is
more frequently seen than SMPC [4,11], which
is significantly associated with pleural, lym-
phatic and vascular invasion and spread.
Aerogenous metastasis can occur by pro-
cesses in which cancer cells first grow and
spread on the basement membrane (BM), and
subsequently detach from the BM and survive
in an anchorage-independent manner in the
alveolar space (aerogenous spread), a stage at
which they could be detected by BAL [3]. This
is followed by their re-attachment and growth
on the BM at another site in the lung [5]. In in-
vasive breast micropapillary adenocarcinoma,
the tumor cells lose their cell polarity, a phe-
nomenon that is also observed in micropapil-
lary adenocarcinoma of the lung [6]. The loss
of cell polarity facilitates cell detachment from
the BM. Normally, when displaced from the
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extracellular matrix, epithelial cells undergo
apoptosis (anoikis) [5-6]. In neoplastic cells,
the altered expression of cell-matrix adhesion
molecules, integrins, integrin-associated signal-
ing molecules or apoptosis regulators may lead
to anoikis resistance [5,12]. Animal models
showed that cells with laminin-5 (LNS5) over-
expression exhibited resistance to anoikis and
activation of the EGFR by overexpressing the
LNS5-integrin-FAK (focal adhesion kinase) sig-
naling pathway [5]. Neutrophils also facilitated
the aerogenous spread by secreting soluble me-
diators and by direct cell-to-cell contact with
epithelial cells [3]. K-Ras activation in lung ad-
enocarcinoma induces IL-8 secretion, eliciting
a local inflammatory reaction with neutrophils,
which is critical for neovascularization and sus-
tained tumor growth [2-3,6]. Neoplastic cells
also express more VEGF than normal cells, and
alveolar capillaries express more proliferating
cell nuclear antigen (PCNA). The lumina of
alveolar capillaries are distended like venules,
and certain intercellular junctions remain open
with fenestrations. Capillary sprouting then
occurs [7]. Therefore, aecrogenous spread sug-
gests further vascular invasion and multifocal
intrapulmonary metastases, even without nodal
involvement [3,7].

In our case, adenocarcinoma was found in
the BAL fluid and chest CT showed multifo-
cal peripheral tumors (lung-to-lung metastasis)
without nodal involvement. The pathological
examination showed invasive adenocarcinoma
with micropapillary components-predominant
without pleural, nodal or vascular involvement,
and notable aerogenous spread in the alveolar
space. The non-neoplastic lung tissue showed
marked inflammation. All these findings were
compatible with the above-mentioned findings
characteristic of aerogenous spread.

Thorac Med 2013. Vol. 28 No. 4

Summary

Aerogenous spread plays a crucial role in
the “air metastases” of micropapillary invasive
adenocarcinoma, causing multifocal tumors and
advanced-stage disease without lymph node
metastases. This possibility was suggested by
the malignant cytology of the BAL. The mecha-
nism includes intercellular and cell-matrix
interaction, a neutrophil-mediated process and
subsequent signaling cascades. Therefore, aer-
ogenous spread suggests a more advanced stage
of the disease or predicts the possibility of re-
lapse after surgical resection.
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Fusobacterium nucleatum Infection Manifesting as
Simultaneous Psoas Muscle and Lung Abscesses:
Report of a Case

Han-Sheng Huang, Gwan-Han Shen, Jeng-Yuan Hsu

Lung abscess is usually initiated by aspiration pneumonia and results from necrosis
of pulmonary parenchyma. The most commonly aspirated pathogens are anaerobes from
the oropharyngeal cavity. However, the bacteriology of community-acquired lung abscess
(CALA) is different in present-day Taiwan. Klebsiella pneumoniae is now the most commonly
isolated pathogen in CALA. We reported a 59-year-old man who had an initial presentation
of back pain for 6 months. A rapidly growing lung abscess within 3 days and a psoas muscle
abscess were revealed on chest X-ray and abdominal computed tomography (CT) scan.
The lung aspirate culture yielded Fusobacterium nucleatum, corresponding to the patient’s
history of periodontitis, but this pathogen is not commonly seen in psoas muscle abscess.
The patient did not have an impaired swallowing mechanical defect or immunocompromised
status. Empirical treatment with intravenous Flomoxef was used initially, and then intravenous
amoxicillin/clavulanic acid was started based on the drug sensitivity test. The follow-up chest
X-ray and chest CT scan revealed improvements in the lung and psoas muscle abscesses
during hospitalization. The patient was prescribed a course of oral amoxicillin/clavulanic acid
and was discharged home. The lung abscess had resolved completely on chest X-ray when
the patient visited the hospital outpatient department. (Thorac Med 2013; 28: 215-221)

Key words: lung abscess, psoas muscle abscess, anaerobes, periodontitis, Fusobacterium nucleatum
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Introduction

Lung abscess is a process involving necro-
sis of pulmonary parenchyma and cavity lesion
formation. Primary lung abscess is typically
initiated by aspiration pneumonia caused by
anaerobic pathogens from the upper respiratory
tract or oropharyngeal cavity [1]. Most subjects

with lung abscess are immunocompromised or
have a mechanical defect associated with al-
coholism, drug abuse or dysphagia. Anaerobic
species, the most common of which are Pep-
tostreptococcus, Fusobacterium species, and
Prevotella, are normally present in the gingival
crevices [2-4]. Although the predominant or-
ganisms are anaerobic bacteria, other aerobic
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bacteria such as Streptococci milleri, Staphylo-
coccus aureus, and Klebsiella pneumoniae may
also cause monomicrobial or mixed lung ab-
scess with anaerobes [4]. Herein, we report the
case of a patient who did not have an impaired
mechanical defect or immunocompromised sta-
tus, but developed simultaneously psoas muscle
and lung abscesses.

Case Report

A 59-year-old man was an ex-smoker (2.5
PPD for 30 years) who had quit smoking for 3
years. He reported a daily alcohol intake of 3
glasses of sorghum liquor for 15 years. He ap-
peared otherwise healthy and denied major sys-
temic disease, but had a history of periodontitis.
He had noticed progressive low back pain for 6
months. Poor appetite and body weight loss of
about 10 kg then developed over the most re-
cent 6 weeks. He came to the hospital outpatient
department and chest X-ray (CXR) was taken
(Figure 1). The initial CXR did not show an
active lung lesion. Chest sonography revealed
no pleural effusion bilaterally. Three days later,
he came to the emergency room with the chief
complaint of fever, productive cough, and right
flank pain. The chest film showed a huge mass
shadow with air bubbles (Figure 2). Abdomi-
nal computed tomography (CT) revealed right
lower lobe (RLL) lung abscess around 10.6 x 7
x 2.3 cm in size and right psoas muscle abscess
from the T12 to the L2 level, around 3.1 x 4.5
cm in diameter (Figure 3).

Hematological findings were as follows:
white blood cell count 15700/ul with a differ-
ential of 85.2% neutrophils, 6.9% lymphocytes
and 6.2% monocytes, hemoglobin of 10.8 g/
dL, and a platelet count of 529000/ul. Plasma
biochemistry values were as follows: sodium

Thorac Med 2013. Vol. 28 No. 4
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Fig. 1. The initial CXR film (3 days before admission)

Fig. 2. CXR film showing a huge ground glass shadow with an air

bubble (arrow) on the 1st day of admission

135 mEq/l; potassium 4.1 mEq/l; blood urine
nitrogen 17 mg/dl; creatinine 1.1 mg/dl; alanine
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Fig. 3. Abdominal CT showing RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) on the 1st day of admission

aminotransferase 34 U/l; lactate dehydrogenase
104 U/l; C-reactive protein 22.52 mg/dl and
lactate 8.1 mg/dL.

Lung aspiration yielded a pus-like, mal-
odorous fluid. Empiric antibiotic treatment
with Flomoxef 2g iv Q8H was administered
for 7 days. The sputum Gram stain showed
few Gram-negative bacilli and culture showed
normal mixed flora. The blood culture, sputum
fungal culture, sputum acid-fast stain, and se-
rum latex test for Cryptococcus antigen were all
negative. Culture of the lung aspiration yielded
Fusobacterium nucleatum which was later sus-
ceptible to beta-lactam/beta-lactamase inhibitor.
No malignant cells, no fungi, and no Mycobac-
terium were found in the lung aspiration. The
antibiotic treatment was shifted to amoxicillin/
clavulanic acid 1.2g iv q8h for 14 days. During
antibiotic treatment, the C-reactive protein and
leukocytosis with a left shift improved gradu-
ally. The CXR revealed cavity formation with
an air-fluid level on the 5" day (Figure 4). Chest
CT scan revealed improvements in resolution
of the lung abscess and psoas muscle abscess
on the 25" day (Figure 5). The patient was dis-
charged with a prescription for oral amoxicillin/

clavulanic acid 1g po Q12H.

Discussion

The bacterial etiology of community-
acquired lung abscess (CALA) has changed in
Taiwan in recent years. Currently, Klebsiella
pneumoniae is the most commonly isolated
pathogen in CALA, followed by Streptococci
milleri and then Peptostreptococcus [5]. Of the
anaerobes, Peptostreptococcus, Prevotella, and
Bacteroides are predominant [5]. In psoas mus-
cle abscess, Staphylococcus aureus is the most
common pathogen, followed by Escherichia
coli [6]. In Taiwan, Klebsiella pneumoniae has
also became an important pathogen in psoas
muscle abscess, especially in immunocompro-
mised cases such as those with diabetes mellitus
or undergoing renal replacement therapy [7].

Combined pulmonary and psoas muscle
nocardiosis was reported in a patient with lu-
pus nephritis under prednisolone treatment [8].
The main predisposing factor of nocardiosis
infection is an immunocompromised status.
Combined pulmonary or miliary tuberculosis
with tuberculous spondylitis and psoas abscess
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Fig. 4. CXR film showing a cavity lesion with an air-fluid level (arrow) on the 5th day of admission

Fig. 5. Chest CT showing improvements in RLL lung abscess (white arrow) and right psoas muscle abscess (black arrow) 25 days later

[8-10], and, primary psoas muscle abscess due
to Fusobacterium nucleatum have also been
reported [11-12]. However, to the best of the
authors’ knowledge, the present case study is
the first to report a combined lung abscess and
psoas muscle abscess with monomicrobial Fu-
sobacterium nucleatum.

The insidious onset and occult features of

Thorac Med 2013. Vol. 28 No. 4

psoas muscle abscess usually delay its diagno-
sis and facilitate complications, such as septic
shock or deep vein thrombosis [13]. Up to 76%
of cases have localized and/or radiating pain
[14]. Therefore, in lung abscess patients with an
immunocompromised status and back or flank
pain, it is prudent to exclude psoas muscle ab-
scess by CT [15].
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Necrotizing pneumonia and lung abscess
occur 8-14 days after the initial aspiration event
[1]. Jugular vein suppurative thrombophlebitis,
bacteremia with Fusobacterium species, and
septic emboli may also result in lung abscess.
A purely anaerobic lung abscess is more likely
to have a subacute or chronic presentation (with
>30 days of presenting symptoms before diag-
nosis) than aerobic or mixed lung abscess (72%
vs. 43%) [5]. Anaerobes are slow-growing and
may be present in mixed culture with more rap-
idly growing aerobic bacteria.

Fusobacterium nucleatum is an anaerobic,
non-spore-forming Gram-negative bacillus.
The most common entry sources for Fusobac-
terium nucleatum are the lower respiratory
tract, gastrointestinal tract, genitourinary tract,
skin and soft tissue [16]. In 1 study, respiratory
tract infection was the predominant identified
source, especially for pneumonia, followed by
intra-abdominal sites [17]. Jugular vein throm-
bophlebitis, bacteremia and septic emboli might
induce disseminated Fusobacterium infection.
Pneumonia has been shown to have high rates
of respiratory failure (88.2%) and mortality
(64.7%). Meanwhile, bacteremia has been as-
sociated with high mortality (41.5%), especially
in patients with renal insufficiency, heart fail-
ure, or malignancy [18].

Species of Fusobacteria are reported to be
capable of producing p-lactamases with an inci-
dence rate of up to 41.1% [19]. Fusobacterium
nucleatum is the most common species of Fu-
sobacteria. Anaerobes from lung abscess have
shown an increase in resistance rates to penicil-
lin (15%) and clindamycin (5%) in Taiwan [5].
But monotherapy with clindamycin as empiri-
cal treatment for lung abscess is unsuitable
because of the high rate of resistance of Strep-
tococci milleri to clindamycin (20%) and the

lack of activity against Gram-negative bacilli
[5]. A B-lactam/B-lactamase inhibitor or 2™ to
3"_generation cephalosporin plus clindamycin
or metronidazole as empirical therapy for lung
abscess is recommended.

In this case, we used Flomoxef, a broad-
spectrum 3"-generation cephalosporin that cov-
ers anaerobes, Gram-positive cocci, and Gram-
negative bacilli, including extended-spectrum
beta-lactamase (ESBL)-producing species.
Then we shifted the antibiotics to amoxicillin/
clavulanic acid based on a drug sensitivity test
of lung aspirate and as an empirical therapy
for psoas muscle abscess. Effective treatment
for psoas muscle abscess should include ap-
propriate antibiotic therapy and drainage of the
abscess. However, successful treatment with
antibiotics alone has also been reported [14,20-
21]. Abscesses smaller than 3 cm in size may
be treated with antibiotics alone; surgery can be
reserved for complicated recurrences [20].

In conclusion, we demonstrated the pres-
ence of Fusobacterium nucleatum, an anaerobic
pathogen, simultaneously in lung abscess and
psoas muscle abscess. Periodontal disease is
a risk factor for anaerobic lung abscess. Im-
munocompromised status may have been the
underlying cause of both the lung abscess and
psoas muscle abscess in the reported patient.
B-lactam/B-lactamase inhibitor or 2" to 3™-
generation cephalosporin plus clindamycin or
metronidazole is recommended for treatment
of combined lung and psoas muscle abscesses
caused by Fusobacterium nucleatum.
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A Case of Disseminated (3 organs) and Complicated
Tuberculosis Infection with Multiple Endocrine
Disturbances

Pai-Yang Lin, Jiunn-Diann Lin*, Ming-Chih Yu, Kuan-Jen Bai, Shian-Jiun Lin,
Jer-Hwa Chang

We reported the case of a 22-year-old female presenting with disseminated and
complicated tuberculosis (TB) infection with multiple endocrine disturbances. The patient had
miliary pulmonary TB, TB meningitis with tuberculoma, and tuberculous enteritis. She also
had multiple endocrine disturbances, including hypothyroidism, hypogonadism, and growth
hormone deficiency. After 5 months of thyroxin supplement, all the endocrine disturbances,
especially of the thyroid, had returned to normal under effective anti-tuberculous drug
treatment. To now the best of our knowledge, there has been no published report such as
ours of a case of disseminated and complicated TB with endocrine disturbances. (Thorac

Med 2013; 28: 222-227)

Key words: disseminated tuberculosis, hypogonadism, hypothyroidism, hypopituitarism

Introduction

According to the statistical data of the
Centers for Disease Control in Taiwan, 12,589
people were infected with mycobacterium tu-
berculosis (TB) in 2011. In the United States,
extrapulmonary TB accounts for roughly 15%
of TB cases among immunocompetent hosts [1],
and in Taiwan, cases of new extrapulmonary
TB amounted to around 4% of all TB cases in
2009 [2]. Lymphatic TB was the most common
of the extrapulmonary TB cases, followed by
bone and joint TB; involvement of the endo-

crine system was very rare [3]. In the published
literature, involvement of the hypothalamo-
pituitary axis, in the form of TB meningitis, is
also uncommon, and is 1 of the most severe
forms of extrapulmonary TB, resulting in high
morbidity and mortality [4].

We report a rare case of disseminated TB
complicated with multiple organ involvement,
including the lung, brain, and intestine. Acute
respiratory distress syndrome (ARDS) devel-
oped 3 days after hospitalization, although TB is
a rare cause of ARDS [5]. There were also mul-
tiple endocrine disturbances, including hypothy-
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roidism, hypogonadism, and growth hormone
deficiency. After successful anti-tuberculous
treatment, the multiple endocrine disturbances
returned to normal. To the best of our knowl-
edge, this is the first published case of diffuse
TB infection with multiple endocrine dysfunc-
tions.

Case Report

This 22-year-old female had no history of
systemic medical problems. Her body height
was 162 cm, and body weight was 42.9 kg.
She had experienced chill/fever, lethargy, and
general weakness for several weeks, and went
to local medical doctors who diagnosed her as
having upper respiratory tract infection. With
progression of the symptoms, she was sent to
our emergency department, where she reported
burst headaches and lethargy. The brain MRI
revealed multiple small, target-like enhancing
nodules (Figure 1). The chest X-ray (CXR) also
revealed diffuse and tinny lung lesions, compat-
ible with miliary TB (Figure 2). The chest CT

Fig. 1. Brain MRI revealed multiple small,

target-like enhancing nodules.

Fig. 2. CXR revealed diffuse tiny nodules in the bilateral lung fields
(the 1™ admission day).

Fig. 3. Chest CT also revealed diffuse peribronchial infiltration, a

tree-in-bud appearance, and patchy consolidations in bilateral lungs.

also revealed diffuse peribronchial infiltration,
a tree-in-bud appearance and patchy consolida-
tions in the bilateral lungs (Figure 3). She was
then given anti-tuberculous drugs, including
isoniazid, rifampicin, pyrazinamide, and eth-
ambutol, and was admitted to the intensive care
unit under the impression of disseminated TB
infection.

She received a lumbar puncture with low
glucose and elevated protein levels in the cere-
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w3 )

Fig. 4. CXR revealed diffuse tiny nodules and infiltration in the
bilateral lung fields (the 2™ admission day).

Fig. 5. Caseating granulomatous inflammation in the small intestine

serosa.

brospinal fluid (CSF) and a positive TB poly-
merase chain reaction (PCR) finding. Under the
impression of TB meningitis, dexamethasone
(5 mg) 1 amp ivd q6h was thus prescribed for
8 days. Three days later, she developed ARDS
(Figure 4). The sputum acid-fast bacilli stain
was positive, and the acid-fast bacilli culture of

Thorac Med 2013. Vol. 28 No. 4

sputum later revealed mycobacterium TB and
was sensitive to all anti-tuberculous drugs. Due
to disease severity, streptomycin and moxiflox-
acin were later added to the anti-tuberculous
treatment. After endotracheal tube extubation
and successful general medical control, she was
transferred to a general isolation ward.

On the 21" admission day, she developed
intestinal obstruction, and on the 28" day, un-
derwent exploratory laparotomy with opera-
tive findings of severe adhesion status post-
adhesiolysis and decompression. The pathology
report of the small intestine serosa was fibrous
adhesion band with caseating granulomatous
inflammation (Figure 5). The TB PCR test of
ascites was positive.

On 47" admission day, the CXR incidentally
revealed right pneumothorax (Figure 6), which
was poorly resolved, so she accepted video-
assisted thoracoscopic surgery (VATS) 2 weeks
later. After she had attained a stable condition,

4

Fig. 6. CXR revealed right pneumothorax (the 47" admission day).
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she was discharged with outpatient department
follow-up.

During admission, she presented a series of
endocrine problems, as follows:

Hypothyroidism

The TSH was 0.491 ulU/ml (normal range:
0.27~4.20), free T4 was 0.741 ng/dl (normal
range: 0.93~1.71), and triiodothyronine (T3)
was 84.05 ng/dl (normal range: 70~200), so
central hypothyroidism was diagnosed, but
she did not accept a thyroxin supplement for
3 months. The following TSH was 1.74 ulU/
ml, free T4 was 0.765 ng/dl, and T3 was 130.6
ng/dl, so she then accepted thyroxine 0.05 mg
po qd for 3 months following 0.1 mg qd po
for 2 months. After cessation of thyroxine, the
follow-up free T4 and TSH levels were within a
normal range.

Hypogonadism

No menstruation had occurred for months,
so she underwent a series of studies. In the mid-
follicular phase, the follicle-stimulating hor-
mone (FSH) level was 6.88 mIU/ml (normal
range: 3.85~8.78), the luteinizing hormone
(LH) level was 1.00 mIU/ml (normal range:
2.12~10.89), and the estrodiol level was less
than 20 pg/ml (normal range: 27~122). Central
hypogonadism was then diagnosed. She received
7 days of medroxyprogesterone and estradiol
for the missed menstrual periods, but with little
effect. After effective anti-TB treatment for 6
months, normal menstruation returned.

Growth hormone deficiency

The insulin-like growth factor 1 (IGF-1)
level was 96.1 ng/ml (normal range: 116~358),
but growth hormone therapy was not added.
Two months later, after effective TB treatment,

Py e

Fig. 7. CXR after anti-TB treatment revealed much improvement (the
11" month).

the IGF1 level returned to 369 ng/ml.

The clinical picture and CXR (Figure 7)
showed much improvement after the successful
treatment.

Discussion

In Taiwan, the mortality rate of patients
with active pulmonary TB requiring mechani-
cal ventilation is very high [6]. According to
the Science Citation Index (SCI) of published
papers till now, the most commonly involved
endocrine organ in TB is the adrenal gland [7].
This is the first reported case of disseminated
and complicated TB infection with multiple
endocrine system disturbances. Hypothalamic
pituitary axis dysfunction, including hypothy-
roidism, hypogonadism, and growth hormone
deficiency, was suspected to be central ner-
vous system (CNS)-related TB infection. Thus
the treatment was focused on the underlying
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disease [8-9]. It was not surprising that the
hypothalamic-pituitary axis dysfunction of the
patient fully recovered after effective anti-TB
treatment.

Hypomenorrhea and amenorrhea in patients
with pulmonary TB may result from dysfunc-
tion of the CNS, premature ovarian failure, or
organic lesions in the uterine endometrium.
Amenorrhea due to TB is caused mostly by
a functional or organic disorder in the hypo-
thalamic-pituitary-ovarian axis [8-9]. As for
growth hormone deficiency, the indication is
mainly focused on Turner’s syndrome, idio-
pathic short stature, and other factors [10], so
growth hormone was not given to the patient
during hospitalization.

The case number of patients with dissemi-
nated TB with multiple organ involvement is
very low. We may perform an endocrine study
under clinical suspicion, especially when the
CNS is involved. If the patient receives treat-
ment as soon as possible, there may still be a
good prognosis.
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