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RESULTS: Consolidations and solid nodules prevailed on
CT in RTRs (91.7 + 5.6% vs 58.3 + 6.4% with HIV, p
= 0.019 and 91.7 + 5.6% vs 51.6 + 6.5% with HIV, p =
0.005). HIV-positive patients with PJP showed more at-
electasis (41.7 £ 6.4% vs 4.2 + 4.1% in RTRs, p = 0.017)
and hilar lymph node enlargement (23.3 £ 5.5% vs 0.0
0.0% in RTRs, p = 0.088). Ground glass opacification was
found in all cases. Pneumothorax was a rare complication,
occurring in 3% of the HIV-positive patients; no pneumoth-
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orax was found in the RTRs. On CXR, the basal lungs
were more affected in HIV-positive patients as compared
with RTRs (p = 0.024).

CONCLUSIONS: PJP on CT differs substantially between
RTRs and HIV-positive patients. Physicians should be
aware of such differences in order not to delay treatment,
particularly in renal transplant recipients.

Keywords: lung, pneumocystis pneumonia, kidney trans-
plantation, HIV, multislice computed tomography
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Table 1: Demographic information.

RTR group HIV group
Total N 24 60
Gender (M:F) 15:9 42:18
Median age (years, range) 64 39-70 43 25-76
Median time from transplantation / HIV diagnosis to PJP (days, years, range) 2y (0-11y) 45d (0d-27y)
CD4 count (cl/ml), median (IQR) n/a 79 (3-436)
Underlying disease in RTRs ADPKD 7 29.2% -
IgA-nephropathy 5 20.8% -
Diabetic nephropathy 6 25.0% -
Chronic tubular interstitial nephropathy 3 12.5% -
Focal segmental glomerulosclerosis 2 8.3% -
Mesangioproliferative glomerulonephritis 1 4.2% -
HIV risk group Injection drug user - 7 1.7%
Men who have sex with men - 21 35.0%
High risk heterosexuals - 28 46.7%
Unknown - 4 6.7%
HIV diagnosis made following PJP - 13 21.7%

ADPKD = autosomal dominant polycystic kidney disease; HIV = human immunodeficiency virus; n/a = not applicable; PJP = Pneumocystis jirovecii pneumonia; RTR = renal

transplant recipient
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Table 2: Pneumocystis jirovecii pneumonia lung patterns and locations on computed tomography.
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Figure 1: Axial computed tomography (CT) image from a renal transplant recipient. Typical CT image findings of a renal transplant recipient:
patchy consolidations are found in the right upper lobe as well as in the apical segment of the left lower lobe (asterisk). There is also diffuse

ground glass opacification present (blue arrow); of note, slight subpleural sparing can be seen in the anterior upper lobes. Solid nodules (red
arrows) are also present in the periphery of the right upper and lower lobe.

Pattern RTR (% % SD) HIV+ (% % SD) p-value p-value’
Consolidation 91.7+56 58.3+6.4 0.018 0.002
Atelectasis 42+41 417164 0.017 0.016
Reticulations 83.3+7.6 66.7 £ 6.1 0.91 0.383
Ground glass Diffuse 66.7 £ 9.6 58.3+6.4 1.00 0.604
Patchy 87.5+6.8 66.7 £ 6.1 0.68 0.062
Mosaic 37.5+£9.9 28.3+58 1.00 0.413
Ground glass nodules Any 100 £ 0.0 96.7+2.3 1.00 0.432
GGN 75.0+8.8 68.3+6.0 1.00 0.799
Solid 91.6+5.6 51.6+6.5 0.005 0.004
Mixed 125+6.8 233+55 1.00 0.068
Nodules Any 95.8 +4.1 76.7+5.5 0.009 0.040
Cysts 42+41 15.0+4.6 1.00 0.038
Hilar lymph nodes 0.0+0.0 23.3+55 0.088 0.984
Mediastinal lymph nodes 33.3+9.6 433+6.4 0.466 0.238
Location Central 75+8.8 55+6.4 0.42 0.113
Peripheral 91.7+56 75+5.6 0.4 0.689
Multifocal 79.2+83 50+6.4 0.047 0.249
Diffuse 66.7 £ 9.6 70+59 1.00 0.581
Subpleural sparing 16.7+7.6 51.7+6.5 0.01 0.020
GGN = ground glass nodules; SD = standard deviation Significant results are displayed in bold font * p-values from logistic regression
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Figure 2: Computed tomography (CT) findings in a human immunodeficiency virus-positive patient suffering from Pneumocystis jirovecii pneu-
monia (PJP) (axial CT section at the level of the lung bases): diffuse ground glass opacity (asterisk) and subpleural sparing (arrows) was
found to represent a more or less classic CT-pattern for PJP.
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Figure 3: Axial cross section image in soft tissue window at the level of the carina in a human immunodeficiency virus (HIV)-positive patient
with Pneumocystis jirovecii pneumonia (PJP). There is mediastinal lymph node enlargement at the left and right lower paratracheal nodal sta-
tions (arrows). Although not specific for PJP in HIV-positive individuals, mediastinal lymph node enlargement was more frequent in this patient
population. TR = trachea; SVC = superior vena cava; PA = pulmonary artery; AO = aorta

Table 3: Pneumocystis jirovecii pneumonia patterns on chest radiographs.

Pattern RTR (% * SD) HIV+ (% % SD) p-value’ p-valuet
Opacity Acinar 47.8+10.2 54.0+6.4 1 0.587
Reticulation 95.7+4.2 86.0+4.5 1 0.034
Nodules Solitary 43142 20+1.8 1 0.820
Multiple 43+42 12.0+4.2 1 0.247
PJP-specific Cysts 0.0+0.0 8.0+35 1 0.983
Subpleural sparing 0.0+0.0 20+1.8 1 0.992
Pneumothorax 0.0+£0.0 4025 1 0.988
Distribution Right upper lobe 56.5+10.1 72.0+538 1 0.335
Middle lobe 174+77 64.0£6.2 1 0.006
Right lower lobe 91.3+58 86.0 £4.5 1 0.113
Left upper lobe 69.6 +9.4 72.0+5.8 1 0.560
Lingula 34.8+9.7 62.0+6.3 1 0.735
Left lower lobe 91.3+58 88.0+4.2 1 0.629
Lower lung* 58.7 +10.1 75.0+5.6 0.021 n/a
Symmetry 69.8 + 19.0 749 +26.0 0.86 n/a

HIV = human immunodeficiency virus; PJP = Pneumocystis jirovecii pneumonia; RTR = renal transplant recipient; SD = standard deviation * Bonferroni corrected p-values (factor
15) 1 p-values from logistic regression F lower lobe + middle lobe / lingula
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Figure 4: Bilateral nodular consolidation in a human immunodeficiency virus -positive patient.
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Figure 5: Faint homogeneous central ground glass opacity with sparing of the caudal lungs/sinus phrenicocostalis (arrows) in a renal trans-
plant patient.
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