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Introduction:-

Pneumocystis is an opportunistic mycosis caused by a cosmopolitan fungus, Pneumocystis jirovecii, which causes
febrile pneumonitis in subjects with severe cellular immunity deficiency, particularly HIV-infected patients.

Despite the decrease in its incidence since the introduction of antiretroviral therapy and cotrimoxazole prophylaxis,
pneumocystis remains the most frequent opportunistic infection of HIV infection and one of the main causes of
mortality in HIV-infected patients.
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The aim of this work is to describe the epidemiological, clinical, therapeutic and evolutionary aspects of pulmonary
pneumocystis (PCP) during HIV infection in 45 patients hospitalized in the Department of Infectious Diseases of the
Mohamed VI University Hospital -Marrakech between 2007 and 2021.

Patients And Methods:-

Our work is a retrospective study of 45 cases of pulmonary pneumocystis treated in the department of infectious
diseases of the Mohamed VI University Hospital -Marrakech over a period of 14 years from January 2007 to March
2021.

We included all patients followed for HIV infection confirmed by Western Blot and confirmed and/or probable
pulmonary pneumocystis in this study.

In the absence of confirmation, the diagnosis was made on the basis of clinical, biological, radiological and
evolutionary parameters in relation to a good response to a specific treatment for pneumocystis.

Patients whose files were not usable were excluded from this study.

To carry out this work, we used the medical records of all the patients identified were reviewed and analyzed. This
allowed us to bring out the epidemiological, clinical, para-clinical, therapeutic and evolutionary data.

SL?rsigg:ttSh.e- period of our study (2007-2021), 1286 patients were followed at the Department of Infectious Diseases
of the CHU Mohamed VI- Marrakech.

Pneumocystis was diagnosed in 45 patients, a prevalence rate of 3.5%.

In our study the mean age was 35.5 years [16-64 years].

Of the 45 patients, 28 were male (63%) and 17 female (37%), giving a sex ratio of 1.65.

Of the 45 patients, 43 were already in the AIDS stage at the time of diagnosis of pneumocystis.

The mean CD4 T cell count was 74 cells/mm3 with extremes of 0-656 cells/mm3.

The mean viral load in the patients was: 802,722 copies/ml (5.9Log10) with extremes: 2000 copies/ml -100000
copies/ml].

The history was marked by pulmonary tuberculosis in 32% of cases.

PCP was indicative of HIV infection in 36 patients (80%).

The onset of symptoms was progressive in 86.6% of cases and abrupt in 13.4%.
Weight loss, fever and asthenia were the most frequent symptoms.

The different general signs are reported in Table I.

Table I:- General signs in patients living with HIV with pulmonary pneumocystis.

General signs Number Percentage (%0)
Asthenia 27 60
Weight loss 33 73,3
Fever 19 42,2
Anorexia 25 55,5
Sweating 17 37,7
Chills 14 31,1
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Cough and dyspnea were the main functional signs.
Stage 3 dyspnea was noted in 19 patients and stage 4 dyspnea in 10 patients.
Productive cough was present in 23 patients (60.6%).

The different functional signs reported in the following table:

Functional signs Number Percentage (%)
Cough 38 84,4
Dyspnea 29 64,4
Chest pain 07 15,5
Hemoptysis 05 11,1

Table I1:- Functional signs in pneumocystis.

The clinical examination revealed : polypnoea in 21 patients (48%), respiratory distress in 7 patients (15%), crepitus

in 11 patients (24%), bronchial rales in 3 patients (7%), condensation syndrome in 3 patients (6%)

All patients had a chest X-ray, i.e. 100%.

The table below summarizes the different radiological aspects found

Chest X-ray Number %
- Diffuse interstitial syndrome 38 84,4
- infiltrate 9 20
- Normal 5 11,1
- Pleural effusion 3 6,6
- other signs 1 2.2

Table I1:- The different radiological aspects on standard radiography.

Chest CT scans were performed in 13 patients or 28.8% of cases.

The ground glass appearance and the interstitial syndrome were the two most frequent radiological aspects. The
results are detailed in figure 11

infiltrates
26%

ADP
11%

\

Frosted glass
63%

Figure 2:- Radiological aspects of the thoracic scanner.

Regarding the biological workup:
The mean lactate dehydrogenase (LDH) level was 874.89 IU/L [182 to 4520 1U/L.]

All patients had had sputum mycology examination.

The diagnosis of pneumocystis was confirmed in 16 patients by sputum (13 cases) and BAL (3 cases) with evidence

of pneumocystis.

In 29 patients, the diagnosis of CP was presumptive, based on clinical, radiological and biological and therapeutic

arguments related to a good response to specific treatments for pneumocystis.
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presence of P.J
30%

Figure 3:- Results of the mycological study of sputum.

Associated opportunistic infections were marked by digestive candidiasis (Table VI):

Opportunistic infections Number and % of deaths Number and % of surviving
patients

- Pulmonary tuberculosis 7 cas (39%) 4 cas (16,6%)

- Digestive candidiasis 10 cas (55%) 20 cas (83%)

- CMV Retinitis 3 cas (16%) 5 cas (20,8%)

- Cerebral toxoplasmosis 2 cas (11,1%) 1 cas (4,1%)

- Cryptococcosis 2 cas (11,1%) 0 cas

- BGN sepsis 2 cas (11,1%) 0 cas

Table IV:- Opportunistic infections in HIV patients with pulmonary pneumocystis.

All patients received the combination of Trimethoprim and Sulfamethoxazole (TMP/SMX) (Cotrimoxazole). The
dosage was 15-20 mg/kg/d of TMP and 75 mg/kg/d of SMX in the initial treatment. The duration of treatment was
21 days.

The oral route was used in all treated patients.

Eleven patients (24%) received symptomatic treatment with intravenous Solu-Medrol 240 mg/day from day 1 to day
3, 120 mg/day from day 4 to day 6 and 60 mg/day from day 7 to day 9.

Nine patients with CD4 counts below 200/mma3 received primary prophylaxis with Cotrimoxazole 1 tablet daily.

After 3 weeks of well-conducted initial treatment, secondary prophylaxis with cotrimoxazole (1 tablet/day per 0s)
was initiated in 26 patients. Five patients died during the initial treatment.

Thirty-two patients received antiretroviral therapy (ARV):

The different treatment regimens are shown in the following figure
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DAT/3TC/EFV TDF/FTC/LVP
6% 3%
AZT/3TC/EFV
35% TDF/FTC/EFV

56%

TDF/FTC/EFV  m AZT/3TC/EFV DAT/3TC/EFV 1 TDF/FTC/LVP

Figure 4:- Different antiretroviral regimens used in patients.
3TC: lamivudine.  TDF: tenofovir. AZT: zidovudine. DA4T: stavudine.
EFV: efavirenz. FTC: Emtricitabine. LPV/r:lopinavir/ritonavir( it must be corrected on the figure! it is not
LVP)

The delay in starting ARV treatment in relation to pneumocystis was :
- 15 to 20 days in 19 patients, i.e. 42

-21 to 30 days in 10 patients, or 22%.

-Beyond 30 days in 3 patients, i.e. 6.67%.

The evolution was favorable in 24 patients, or 53.3%. Eighteen patients died, or 40%. Death was early, occurring
during the attack treatment in 13 patients, and during the maintenance treatment in 5 patients. The evolution was
unknown in three patients who were lost to follow-up (6.6%).

The causes of these deaths were multifactorial: 9 were due to respiratory distress syndrome secondary to
pneumocystis, 4 by septic shock, 3 by immune restoration syndrome, one by hepatocellular failure secondary to liver
cirrhosis in the context of hepatitis B-HIV co-infection, and the last by pulmonary embolism.

Discussion:-
Nearly 40 years after the introduction of antiretrovirals (ARVs), PCP remains the main opportunistic infection
inaugurating AIDS [1, 2, 3]. In our study, PCP was indicative of HIV infection in 36 patients (80%).

Of the 1286 patients followed, we recorded 45 cases of PJ, i.e. a prevalence of 3.45%. This is consistent with the
literature which reports prevalence between 0 and 75% in Africa [1].

Male predominance was found in our study with a M/F sex ratio: 1.65 as described in the study of Harison et al [4]
with a sex ratio of 2.9.

Also, the progressive aspect of the installation of pneumocystis in HIV positive patients, while it is brutal in HIV
negative patients, is underlined in several studies of the literature [5, 6, 7].The result of our study agrees with that
found in the literature since the progressive installation of this infection was noted in 86.6% of the patients.

In our study, the average age was close to that of other studies [8, 9, 10, 11, 12].

Male predominance was noted in our study with a sex ratio M/F: 1.65 as described in the study of Harison et al [4]
with a sex ratio of 2.9.
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In our study, dyspnea, cough, alteration of the general condition (asthenia, weight loss) and fever were the most
frequent symptoms. In contrast, chest pain and hemoptysis were infrequent. These results are consistent with the
literature. The productive aspect of cough has been encountered more frequently in the literature [13, 14, 15], this
can be explained by the superinfection and the much more advanced stage of the disease in the patients of our study:
60.6% presented a productive cough compared to 39.4% who presented a dry cough.

Thus, we noticed that the results of the study of Harison.met al [4] and the study of Mouttarazouk [8] are

comparable with those of our study (See table five)

Table V:- Functional signs reported in the different studies.

Moutarazouk ; | Harison.met | Soweto, Antoin.r | Sheikholeslami | Lopez-
Casablanca al Afrique et al FM et al En Sanchez | our
Antananarivo | Du sud France Iran etalen | study
[8] Madagascar | [16] [18] [11] Espagne
[4] [10]
Fever 102 30 110 165 105 117 19
67.1% 88.2% 91.6% 74% 83% 86% 42.2%
AEG 107 24 - - - - 33
70.6% 70.6% 73.3%
Cough 125 21 118 170 86 111 38
82.2% 61.7% 98.3% 76.2% 68.2% 81% 84.4%
Dyspnea 134 12 79 176 92 114 29
73%
91.6% 35.3% 65.8% 79% 83.8% 64.4%
Pain 37 - 44 - 07
Chest 24.3% 36.7% 15.5%
Hemoptysis 4 - 8 - 05
2.6% 6.7% 11.1%

Regarding the physical examination, our results agree with those of the study by Moutarazouk and Alejandro Rey
[8, 17].

In our study, the chest radiograph shows a predominance of the typical aspect of pneumocystis, notably the diffuse
interstitial syndrome present in 84.4% of cases. Our results agree with those of other studies [4, 8, 11, 17].

Chest CT is more sensitive than chest radiography in detecting PCP and may therefore be useful in symptomatic
patients with normal or questionable radiographs [19; 20; 21; 22].

In 80% of cases, PCP presents as confluent, bilateral and symmetrical ground-glass patches, predominantly peri
hilar, sparing the extreme periphery and pleural pouches [23,24]. More rarely, condensation patches, micronodules,
septal thickening or cystic images predominating in the upper lobes may be observed, which may be complicated by
pneumothorax. Adenopathies and pleural effusions are rarer [3, 23, 25, 26, 27].

In our study, the thoracic CT scan was performed in 13 patients, i.e. 28.8% of cases.

The ground glass appearance was the most frequent (63%). Our results are consistent with those of the literature, in
particular the study by Harison et al [1, 2, 4], in which the ground-glass appearance was predominant with a
frequency of 64.71%. However, the frequency of this appearance is much lower than the results found in the study
by Alejandro Rey et al (87.5%) [17].

Non-specific biological examinations are of limited interest in the diagnosis of PCP, but some of them have

prognostic value. In our study, no patient benefited from arterial gasometry due to the unavailability of this
examination in the department.
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An elevated level of lactic acid dehydrogenase (LDH) in the blood above 500 mg/dL has a good predictive value for
PCP [28, 29], but this level is also elevated in many other fungal infections and in toxoplasmosis [25].

In our study, LDH was measured in 29 patients; it was elevated in 26 patients, i.e. 58%, and normal in 3 patients, i.e.
7%, with a mean level of 874.89 IU/L. Our results are in line with those of other studies and the literature [1, 8] .

The diagnosis of certainty requires the demonstration of PJ by the appropriate respiratory stains.

In our study, the diagnosis of PCP was confirmed in only 16 patients (35.5%) by the demonstration of PJ in sputum
(13 cases) and in the lavage fluid Broncho Alveolar (3 cases).

In 29 patients (65.5%), the diagnosis of pneumocystis was presumptive, based on clinical, radiological, biological
and therapeutic arguments related to a good response to specific treatments for pneumocystis.

The combination (TMP/SMX) or cotrimoxazole is currently the first-line reference treatment for pneumocystis,
regardless of the form or terrain, despite its adverse effects [30]. Cotrimoxazole has excellent tissue penetration and
a rapid clinical response with an efficacy of 80-85% [31]. The dose for oral loading therapy is 100 mg/kg SMX + 20
mg/kg TMP per day, in two to four divided doses, for 21 days in HIV-positive patients.

For intravenous infusion in the severely affected subject, the dose is 75 mg/kg SMX+ 15 mg/kg TMP per day, in
four 60-minute intravenous infusions in 5% aqueous glucose solution [31,32].

In our study all patients were treated with the TMP/SMX combination.

Four patients received 2 tablets x 2 per day of cotrimoxazole.

One patient received 1 tablet x 3 per day of cotrimoxazole.

The duration of the initial treatment was 21 days.

The oral route was used in all treated patients.

Our results are in line with those of the ghizlane study and those of Harison[8,17] .

In severe forms of pneumocystis, the addition of corticosteroid therapy is indicated when the pO2 is less than 70 mm
Hg[33,34].

Corticosteroid therapy has shown significant benefit on mortality rate, prevention of major hypoxia and fibrosis
[35].

In our study, 11 patients received intravenous solumedrol corticosteroid therapy at a dose of 240mg/day from D1 to
D3, 120mg/day from D4 to D6 and 60mg/day from D7 to D9 and 12 patients received oral prednisolone at a dose of
1mg/kg/D for a duration of 10 to 15 days.

These results are close to the data of other studies [4, 8, 17,18].

In HIV-positive patients, it is recommended to start primary prophylaxis as soon as the CD4 T-cell count is below
200/mm3 [36]. The efficacy of cotrimoxazole and its activity against pneumocystis and bacterial airway infections
justify its use as first-line therapy [37].

In our study, 9 patients (20%) with a CD4 T-cell count below 200/mm3 had received primary prophylaxis with
cotrimoxazole (one tablet per day). These data are consistent with those of Ghizlane's study, which showed that
among 152 patients, 28 had received cotrimoxazole-based primary prophylaxis. These results are explained by the
fact that PCP was indicative of HIV infection in the majority of cases.
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After three weeks of well-conducted initial treatment, secondary prophylaxis should be initiated, preferably with the
combination (TMP-SMX) or one of the other molecules mentioned above if (TMP-SMX) has been responsible for
serious adverse events.

This prophylaxis can be interrupted when the CD4 lymphocyte count is higher than 200/mm3 for more than three
months, thanks to the immune reconstitution under ARV[39, 40]. It should be reintroduced if the CD4 count falls
below 200 cells/mm3 [30].

In our study, secondary prophylaxis with cotrimoxazole was initiated (1 tablet/day per os) in 26 patients (57.7%).
Five patients died during the acute treatment.

In our study, 24 patients responded favorably to treatment (53.3%). Eighteen died, i.e. 40%. Death was early,
occurring during the attack treatment in 13 patients and 5 died during the maintenance treatment.

The evolution was unknown in three patients who were lost to follow-up (6.6%).

Total number | Patients Patients Patients lost to | Relapsed
of reported declared cured | follow-up patients
employees deceased

mouttarazouk ; Casablanca | 152 54 74 13 11

[8]

Harison ; 34 7 25 2 0

Madagscar [4]

Alejandro Rey et al; | 37 3 34 0 0

Argentine [17]

Porto  Alegre ; Brazil [9] | 57 5 52 0 0

Our study 45 18 24 03 0

Table VI:- Course of patients with pneumocystis in various studies.

Conclusion:-

Pneumocystis is a serious infection in immunocompromised patients, especially PLWHA. In Morocco, it is still
frequent during HIV infection and is one of the main causes of death. It should be considered in the presence of any
febrile or non febrile dyspneic pneumonia, especially in any patient with immunodepression.
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