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Dear Editor,
Lung infections are serious complications in patients with
hematological malignancies [1–4]. Pneumocystis jiroveci is
an important causative organism. T cell deficiency and
preceding corticosteroid therapy are important risk factors
for Pneumocystis jiroveci pneumonia (PCP). The course of
PCP may be fulminant and in patients who require
mechanical ventilation, the prognosis is poor.

When PCP was identified as one of the most important
severe infections in children aggressively treated for acute
lymphoblastic leukemia in the 1970s, cotrimoxazole was
introduced as the drug of choice for therapy as well as for
prophylaxis [5]. However, the precise degree of immuno-
suppression at which PCP may occur is still not fully
elucidated. Thus, we are still not able to identify patients
who would benefit from prophylaxis with a satisfactory
accuracy [1, 3, 6].

We identified several patients with severe PCP belong-
ing to patient categories not generally recommended to be
treated with prophylactic cotrimoxazole. Based on this
observation, we decided to investigate PCP among a
spectrum of patients with hematological malignancies at

our center during an 8-year period. The main objective was
to further characterize patients who would have benefited
from prophylaxis.

At the Department of Hematology, Karolinska University
Hospital Solna, all categories of hematological malignancies/
disorders are treated. Patients with new or increasing pul-
monary infiltrates are usually examined by both thoracic
computerized tomography and bronchoscopy with extensive
sampling for possible causative microbial pathogens. Bron-
choscopy is avoided in patients who are considered not to
tolerate this procedure due to comorbidity, hypoxemia or
severe thrombocytopenia.

All results from P.jiroveci testing during the years 1999–
2006 were retrospectively retrieved from the Swedish
Institute for Infectious Disease Control. The specimens
have been examined by immunofluorescence (IFL) by use
of monocolonal antibodies [7]. Patients with a positive
result by IFL treated at our center were identified and their
clinical charts reviewed. The study was approved by the
local ethics committee.

P.jiroveci was identified by IFL on bronchoscopically
obtained secretions in 31 patients, and by IFL on sputum or
nasopharyngeal secretions in nine and one patient, respec-
tively. All patients had abnormal findings on chest X-ray
(36/38) or CT (26/26).

A total of 41 patients (40 with a hematological
malignancy and one with a severe autoimmune hemolytic
anemia) with PCP were identified during the 8 year-period.
Their median age was 62 years (range 23-83 years; Table 1).
None of the patients had received PCP prophylaxis. The
large majority of patients (95%) had a lymphoproliferative
malignancy (Table 1). Twenty-three patients (56%) had
progressive disease and four of the eight Hodgkin lympho-
ma patients, including one patient with a concomitant
myeloma, succumbed to PCP.
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Only 25 (61%) patients had received corticosteroid
therapy prior to their PCP episode, and three of ten patients
with a fatal course had not been treated with steroids
(Table 1). Two of these patients had Hodgkin lymphoma
and had been treated with four more cycles of doxorubicin,
bleomycin, vinblastine, and dacarbazine (ABVD) [8].

ABVD was also given to additional three HL patients
who survived their PCP.

Most patients presented with fever, cough, and dyspnoe
(Table 2). Half of the patients had lymphopenia. C-reactive
protein (CRP) was elevated in most patients and was
significantly higher in patients with a fatal outcome than in

Table 2 Symptoms and laboratory values at presentation

All patients, (n=41) Patients surviving PCP
(n=31)

Patients who died of PCP
(n=10)

P value

Fever; n (%) 30 (73) 23 (74) 7 (70) 0.67

Cough; n (%) 21 (51) 18 (58) 3 (30) 0.08

Dyspnoe; n (%) 26 (63) 18 (58) 8 (80) 0.26

Hypoxia; n (%) 22 (54) 14 (45) 8 (80) 0.18

Laboratory values

Mean (range)

Hemoglobin (g/l) 101 (73-159) 105 111 0.45

WBC count (109/l) 5.9 (0.1-293) 26.6 9.7 0.37

Neutrophil count (109/l) 3.6 (0.1-36.0) 4.2 5.1 0.70

Lymphocyte count<1.0×109/l; n (%) 19 (46%) 13 (42) 6 (60) 0.29

CRP (mg/l) 83 (4-545) 94 213 0.008

Variable All patients
(n=41)

Patients surviving PCP
(n=31)

Patients who died of PCP
(n=10)

Gender (males/females) 24/17 18/13 6/4

Median age (years; range) 62 (23-83) 60 (23-83) 65 (56-82)

Underlying hematological diseasea

NHL 12 11 1

CLL 10 9 1

Hodgkin lymphoma 8 4 3+1

Myeloma 7 3 3+1

ALL 2 2 0

AML 1 0 1

CMML 1 1 0

AIHA 1 1 0

Status of disease

Complete remission 3 2 1

Partial remission 9 8 1

Progressive disease 23 17 6

Stable disease 6 4 2

Chemotherapy 37 29 8

Corticosteroids 25 18 7

No corticosteriodsb 16 13 3

Purine analogs 6 6 0

Allogeneic SCT 1 1

Autologous SCT 2 2

HTLV-1 positive 1 1

Monoclonal antibodies 3 3 0

Hodgkin lymphoma 6 4 2

Table 1 Patient and disease
characteristics

NHL nonHodgkin lymphoma,
CLL chronic lymphocytic
lymphoma, ALL acute
lymphoblastic leukemia, AML
acute myeloid leukemia,
CMML chronic myelomonocytic
leukemia, AIHA autoimmune
hemolytic anemia, SCT stem cell
transplantation
a One patient with Hodgkin
lymphoma had a concomitant
multiple myeloma
bNumber more than 41 because
of overlapping therapies
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those surviving the infection (Table 2; p=0.008). Assisted
ventilation was required given in seven of the ten patients
who eventually succumbed from PCP, but in only one of
those who eventually recovered from their PCP (p<0.001).

PCP can be anticipated to increase in frequency in
nonHIV-infected patients due to the increased use of
immunosuppressive therapy affecting T cells. In hemato-
logical patients, more aggressive therapy is continuously
evaluated to combat the underlying disease. Cotrimoxazole
prophylaxis has been shown to be very effective [4, 5], but
there is no perfectly apt means to select exactly which
patients should be given prophylaxis [1, 3]. In HIV
patients, a CD4-level below 200 cells/microliter is the
accepted criterion, but in nonHIV patients, this limit is not
valid enough and there is no other adequate marker of the
degree of T cell suppression [6]. Most patients in previous
reports have received steroids [2–4], but severe infection in
nonsteroid-treated patients have also been reported [1, 6].
Thus, clinical data are necessary to identify which patients
should be considered for prophylaxis. Among our 41 PCP
patients, five had been treated with ABVD and no steroids
for Hodgkin lymphoma. None of these five patients had
received prophylaxis, and two of them died of P.jiroveci
infection. Hodgkin lymphoma patients can be severely
CD4+ cell depleted already before treatment [9]. In spite of
this fact, PCP prophylaxis is not generally recommended
for Hodgkin lymphoma patients receiving ABVD chemo-
therapy. In the light of our experience, we believe recom-
mendations should be reconsidered.

In the meantime, it is important to consider PCP in any
patient with lung disease and some degree of T cell
suppression [4]. Semiquantitative PCR is probably the best
method for diagnosis and can be applied on induced sputum
specimens. Without quantification PCR will identify both
colonized and infected patients [10], but a negative PCR

result virtually excludes PCP. The prognosis is generally
good if therapy is initiated before respiratory capacity is
affected. High CRP predicted a poor prognosis in this as well
as in a previous study [3], probably reflecting the vigorous
inflammation that seems to contribute to the lung injury and
respiratory failure in more advanced disease [4].

References

1. Bollee G, Sarfati C, Thiery G et al (2007) Clinical picture of
Pneumocystis jiroveci pneumonia in cancer patients. Chest
132:1305–1310

2. Pagano L, Fianchi L, Mele L et al (2002) Pneumocystis carinii
pneumonia in patients with malignant haematological diseases:
10 years experience of infection in GIMEMA centres. Br J
Haematol 117:379–386

3. Roblot F, Le Moal G, Godet C et al (2003) Pneumocystis carinii
pneumonia in patients with hematologic malignancies: a descrip-
tive study. J Infect 47:19–27

4. Thomas CF Jr, Limper AH (2004) Pneumocystis pneumonia. N
Engl J Med 350:2487–2498

5. Hughes WT, Kuhn S, Chaudhary S et al (1977) Successful
chemoprophylaxis for Pneumocystis carinii pneumonitis. N Engl J
Med 297:1419–1426

6. Overgaard UM, Helweg-Larsen J (2007) Pneumocystis jiroveci
pneumonia (PCP) in HIV-1-negative patients: a retrospective
study 2002–2004. Scand J Infect Dis 39:589–595

7. Elvin KM, Bjorkman A, Linder E et al (1988) Pneumocystis carinii
pneumonia: detection of parasites in sputum and bronchoalveolar
lavage fluid by monoclonal antibodies. Bmj 297:381–384

8. Bonadonna G, Zucali R, Monfardini S et al (1975) Combination
chemotherapy of Hodgkin's disease with adriamycin, bleomycin,
vinblastine, and imidazole carboxamide versus MOPP. Cancer
36:252–259

9. Tullgren O, Grimfors G, Holm G et al (1991) Lymphocyte
abnormalities predicting a poor prognosis in Hodgkin's disease. A
long-term follow-up. Cancer 68:768–775

10. Fillaux J, Malvy S, Alvarez M et al (2008) Accuracy of a routine
real-time PCR assay for the diagnosis of Pneumocystis jirovecii
pneumonia. J Microbiol Methods 75:258–261

Ann Hematol (2010) 89:523–525 525


	Fatal pneumocystis jiroveci pneumonia in ABVD-treated Hodgkin lymphoma patients
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


