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SUMMARY

BACKGROUND AND OBJECTIVES: Pneumocystis ji-
rovecii pneumonia has been one of the most common 
diseases and life-threatening infectious complications 
in acquired immunodefi ciency syndrome patients. 
The objective of the case report was to present a pa-
tient with probable diagnosis of Pneumocystis jirovecii 
pneumonia who received noninvasive positive pressure 
ventilation.
CASE REPORT: A female patient, 25 years old, with 
probable diagnosis of Pneumocystis jirovecii pneumo-
nia received noninvasive positive pressure ventilation. 
CONCLUSIONS: All respiratory parameters progressi-
vely improved in the fi rst fi ve days. Results suggest the 
effi cacy of this support to improve oxygenation, to re-
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vert hypoxemia and to prevent orotracheal intubation. 
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A pneumonia por 
Pneumocystis jirovecii tem sido uma das doenças mais 
comuns e uma complicação infecciosa fatal em pa-
cientes com síndrome da imunodefi ciência adquirida. 
O objetivo deste estudo foi apresentar uma paciente 
com provável diagnóstico de pneumonia por Pneu-
mocystis jirovecii que recebeu ventilação não-invasiva 
com pressão positiva.
RELATO DO CASO: Paciente do sexo feminino, 25 
anos, com diagnóstico provável de pneumonia por 
Pneumocystis jirovecii grave, recebeu ventilação me-
cânica não-invasiva com pressão positiva. 
CONCLUSÕES: Todos os parâmetros melhoraram 
progressivamente nos primeiros cinco dias. Os resul-
tados sugeriram a efi cácia desta medida para otimizar 
a oxigenação, reverter a hipoxemia e prevenir a intuba-
ção traqueal.
Unitermos: Pneumocystis jirovecii, síndrome da imu-
nodefi ciência adquirida, ventilação não-invasiva.

INTRODUCTION

The acquired immunodefi ciency syndrome (AIDS) is 
now one of the main risk factors for the development 
of pneumonia by Pneumocystis jirovecii, especially 
when CD4 lymphocytes levels are below 200 cel/mm3. 
Without highly active antiretroviral treatment (HAART), 
about 60% to 90% of patients develop pneumonia, 
which in up to 60% of cases may be the fi rst defi ning 
event1.
Infection occurs by inhalatory route and in most persons 
is asymptomatic. In patients bearers of AIDS, pneumo-
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nia may be due to reactivation of the endogenous focus 
or exogenous re-infection. In the pathogenesis of this 
infection, injury of the pneumocyte I increases alveolo-
capillary permeability, with consequent interstitial ede-
ma and eosinophilic foamy exudate that fi lls the alveoli, 
which explains impairment of gas exchange. These al-
terations lead to hypoxemia and progressive respira-
tory failure that may require ventilatory assistance and 
courses with high morbidity/mortality2.
The main pysiopathological alterations in these patients 
include: hypoxemia with increase of the alveolo-arterial 
oxygen gradient and respiratory alkalosis; decrease of 
the diffusion capacity suggesting alveolocapillary block 
and changes in pulmonary compliance as well as in vi-
tal capacity and in total pulmonary capacity compara-
ble to that in adult acute respiratory distress syndrome 
(ARDS)3.
Noninvasive positive pressure ventilation (NIPPV) is a 
ventilatory assistance method whereby positive pres-
sure is applied to the patient’s airways by a mask and 
other interfaces without use of tracheal intubation4. 
This procedure is currently indicated for patients with 
acute hypercapnic respiratory failure (ARF)5-7 or a high 
risk of developing it and hypoxemic ARF of different 
etiologies8-10 .
The purpose of this study was to present a patient with 
a diagnosis of probable Pneumocystis jirovecii pneu-
monia receiving respiratory NIPPV support.

CASE REPORT 

A female patient, 25 year old, admitted at the Unit 
of Infectious and Parasitic Disease of the Hospital 
Escola da Universidade Federal do Triângulo Mineiro 
had a diagnosis of AIDS for the past 5 years. She 
presented with a clinical condition characterized by 
dyspneia and non-productive cough associated to a 
fever, not measured, with several weeks of evolution. 
Arterial blood gas disclosed severe hypoxemia with 

partial oxygen pressure (PO2) of 49 mmHg and chest 
X-ray showed bilateral, centrifuge and homogeneous 
interstitial infi ltrate, which preserved the periphery. 
The CD4 count was 53 cells/mm3 and viral load of 
231,189 RNA viral/mL copies. Specifi c treatments 
were started with trimethoprim/sulfamethozaxole 
and hydrocortisone.
During physiotherapeutic evaluation, the patient was 
using a Venturi mask with a fraction of inspired oxygen 
(FiO2) of 50% and a respiratory rate (RR) of 38 bpm and 
oxygen saturation (SaO2) of 83%.
Because hypoxemia and dyspneia showed no improve-
ment and after previous written consent of the patient, 
a NIPPV with Takaoka ventilator was implemented un-
der facial mask with the following parameters: positive 
end expiratory pressure (PEEP) of 10 cmH2O, fraction 
of inspired oxygen (FiO2) of 80% and support pressu-
re (SP) of 20 cmH2O. After 30 minutes of respiratory 
support SaO2 increased to 96% and on the same day, 
arterial blood gas showed a moderate improvement of 
hypoxia with a PO2 of 73 mmHg. The patient presented 
a progressive improvement of these parameters until 
the 5th day, after which an oxygen supplement (3 L/min) 
was added. It was administered by nasal catheter and 
remained for two more days with a SaO2 of 95% to 
97% and a PO2 80 mmHg, whereupon she was dis-
charged from hospital (Table 1).

DISCUSSION

In recent years, use of NIPPV, has become increasingly 
frequent and this is in part due to publication of well 
controlled studies that document advantages of this 
type of mechanical ventilation in comparison to con-
ventional approaches for treatment of acute respiratory 
failure of various etiologies1,12,13.
Diagnosis of probable Pneumocystis jirovecii pneumo-
nia in this patient was based upon the clinical course, 
the Roentgenographic image of the interstitial pneu-

Table 1 – Evolution of Ventilatory Parameters 

Days Oxygen Support FiO2 PEEP SP PO2 SaO2

0 VM 50% - - 49% 83%
1 NIPPV 80% 10 20 73% 96%
2 NIPPV 60% 13 20 NA 93%
3 NIPPV 40% 15 20 NA 95%
4 NIPPV 40% 14 10 80% 97%

VM: Venturi mask; NIPPV: noninvasive positive pressure ventilation; FiO2: fraction of inspired oxygen; PEEP: positive end expiratory pressure; SP: support pressure; 
PO2: Oxygen partial pressure; SaO2: Oxygen saturation; NA: Not assessed.
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mocyite, the alterations perceived in arterial blood gas 
and the diagnosis of AIDS. In view of this, since ventila-
tory parameters did not improve with the Venturi mask, 
NIPPV was implemented with a facial mask according 
to data in literature that substantiate its effi cacy in con-
ditions of acute respiratory failure. However no reports 
were found about its use in patients with Pneumocystis 
jirovecii pneumonia.
This type of support improved hypoxemia, that initially 
was of SaO2 of 83% with PaO2 of 49 mmHg and, after 
implementation of NIPPV went to SaO2 96% and PaO2 
73 mmHg. This reverted the situation of acute respi-
ratory failure, shortened the time of in-hospital stay in 
addition to avoiding tracheal intubation. A recent me-
ta-analysis14 showed the impact of NIPPV on a lesser 
need for tracheal intubation and also on lower mortality 
of patients with acute respiratory failure. Such data and 
improvement of the materials used (masks, other inter-
faces and fl ow generating ventilators) have encouraged 
the use of NIPPV15.
Noninvasive positive pressure ventilation has a series of 
advantages in relation to invasive ventilation. It is easy 
to apply and remove, preserves the upper airways, 
warrants greater comfort to the patient and avoids the 
resistive work of breathing of the tracheal tube and 
complications of intubation itself, such as trauma of 
the upper airways and/or nosocomial pneumonia4,16,17. 
Furthermore, because ventilators and beds in the ICU 
in most hospitals are not readily available, this techni-
que becomes more attractive. Results achieved in this 
case should foster new studies with a larger number of 
patients to confi rm effi cacy.

REFERENCES

01. D’Angelo E, Calderini E, Robatto FM, et al. Lung and chest wall mecha-
nics in patients with acquired immunodefi ciency syndrome and severe 
Pneumocystis carinii pneumonia. Eur Respir J, 1997;10:2343-2350.

02. Thomas CF, Limper AH - Pneumocystis pneumonia. N Engl J Med, 
2004;350:2487-2498.

03. Wakefi eld AE - Pneumocystis carinii. Br Med Bull, 2002;61:175-188.
04. III Consenso Brasileiro de Ventilação Mecânica. J Bras Pneumol, 

2006;26:560-563.
05. Antonelli M, Conti G, Roccuo M – Comparison of noninvasive positive-

pressure ventilation and conventional mechanical ventilation in patients 
with acute respiratory failure. N Engl J Med, 1998;339: 429-55.

06. Methas S, Hill NS - Noninvasive ventilation. Am J Respir Crit Care Med, 
2001;163:540-577.

07. Plant PK, Owen JL, Elliott MW - Early use of non-invasive ventilation for 
acute exacerbations of chronic obstructive pulmonary disease on gene-
ral respiratory wards: a multicentre randomised controlled trial. Lancet, 
2000;355:1931-1935.

08. Fernandez MM, Villagra A, Blanch L, et al. Non-invasive mechanical ven-
tilation in status asthmatics. Intensive Care Med, 2001;27:486-492.

09. Ferreira FR, Moreira FB, Parreira VF - Ventilação não invasiva no pós-
operatório de cirurgias abdominais e cardíacas - revisão da literatura. 
Rev Bras Fisioter, 2002;6:69-76.

10. Meduri GU - Noninvasive positive-pressure ventilation in patients with 
acute respiratory failure. Clin Chest Med, 1996;513-553.

11. Evans TW - International Consensus Conferences in Intensive Care Me-
dicine non-invasive positive pressure ventilation in acute respiratory fai-
lure. Intensive Care Med, 2001;27:166-178.

12. Holanda MA, Rocha EM, Bandeira RM, et al. Uso e efi ciência da ventila-
ção não invasiva em pacientes com insufi ciência respiratória aguda de 
diversas patologias. J Bras Pneumol, 1998;24:S63.

13. Miller RF, Semple STJ - Continuous positive airway pressure ventilation 
for respiratory failure associated with Pneumocystis carinii pneumonia. 
Respir Med, 1991;85:133-138.

14. Keenan SP, Kernerman PD, Cook DJ, et al. Effect of noninvasive positive 
pressure ventilation on mortality in patients admitted with acute respira-
tory failure: a meta-analysis. Crit Care Med, 1997;25:1685-1692.

15. Pinheiro BV, Pinheiro AF, Henrique DMN, et al. Ventilação não-invasiva 
com pressão positiva em pacientes com insufi ciência respiratória agu-
da. J Bras Pneumol, 1998;24:23-29.

16. Martin TJ, Jefrey DH, Constantino JP - A randomized, prospective evalu-
ation of noninvasive ventilation for acute respiratory failure. Am J Respir 
Crit Care Med, 2000;161:807-813.

17. Meduri GU - Noninvasive Positive Pressure Ventilation in Patients with 
Acute Respiratory Failure, em: Marini JJ, Slutsky AS - Physiological Ba-
sis of Ventilatory Support, New York, Marcel Dekker, Inc, 1998;921-996.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


