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Patients in ICU in Italy for COVID19



On summer of 2021….

Patients in ICU in Italy for COVID19

COVID 19 and Myocarditis



We received a call from the CICU of a spoke hospital…

A 41-year-old woman without significant past medical history and no 
previous cardiovascular disease, presented after 3 days of gastroenteritis 
and fever treated at home with rifampicin, without any benefits.

TTE revealed severely impaired LV systolic function and circumferential 
pericardial effusion.
Presumptive diagnosis: acute myo-pericarditis. 

Past medical history:
- Allergic asthma
- …..nothing else

Covid test was negative
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Clinical course in CICU:

BP: 110/80 mmHg, HR: 115 bpm, SO2 98% on room air. Afebrile.
Physical examination: pale and cool extremities, gallop rhythm, jugular venous distension, pulsus paradoxus .



Clinical course in CICU:



Echo findings:
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Analisi Risultato Unita' di misura [Valori di riferimento]
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EMOGASANALISI

Gas ematici Sangue arterioso (,c valore calcolato)

B-pH 7,506 * [7,350 - 7,450]

B-Pressione parziale di ossigeno (pO2) 98,8 mmHg [83,0 - 108,0]

B-Pressione parziale di anidride carbonica (pCO2) 24,9 * mmHg [32,0 - 45,0]

Gas ematici corretti con la temperatura Sangue arterioso (,c valore calcolato)

B-pH (T°C) 7,521

B-Pressione parziale ossigeno (pO2, T °C) 93,5 mmHg

B-Press. parziale anidride carbonica (pCO2, T °C) 23,7 mmHg

Ossimetria Sangue arterioso (,c valore calcolato)

B-Emoglobina (Hb) 15,0 g/dL [11,7 - 17,4]

B-Ematocrito (Hct) 45,9 % [37,0 - 51,0]

B-Saturazione dell'ossigeno (sO2) 97,7 % [95,0 - 99,0]

B-Ossiemoglobina (fO2Hb) 96,2 % [94,0 - 98,0]

B-Carbossiemoglobina (fCOHb) 0,5 % [0,5 - 1,5]

B-Metaemoglobina (fMetHb) 1,0 % [0,0 - 1,5]

B-Deossiemoglobina (fHHb) 2,3 % [0,0 - 5,0]

Elettroliti Sangue arterioso (,c valore calcolato)

B-Ioni Sodio (Na+) 136,0 mmol/L [135,0 - 153,0]

B-Ioni potassio (K+) 4,1 mmol/L [3,5 - 5,3]

B-Ioni calcio (Ca++) 1,09 * mmol/L [1,15 - 1,29]

B-Ioni cloro (Cl-) 106,0 mmol/L [94,0 - 110,0]

Stato di ossigenazione Sangue arterioso (,c valore calcolato)

B-Concentrazione totale di ossigeno (O2),c 9,1 mmol/l [7,1 - 9,9]

B-pO2 e saturazione di Hb al 50 % (p50),c 23,1 * mmHg [24,0 - 28,0]

B-Gradiente di O2 (A-a),c 21,5 mmHg [15,0 - 37,0]

Rapporto pO2/FIO2,c 470,0 [>400]

Stato metabolico Sangue arterioso (,c valore calcolato)

B-Glucosio 168,0 * mg/dL [70,0 - 105,0]

B-Lattato 2,1 * mmol/L [0,6 - 1,7]

Stato acido base Sangue arterioso (,c valore calcolato)

B-Bicarbonati (HCO3-),c 19,5 * mmol/L [21,0 - 28,0]

B-Eccesso di base standard (SBE),c -3.1 * mmol/L [-2,0 - 2,0]

B-Gap anionico,c 14,2 mmol/L [10,0 - 20,0]

B-Osmolarità (mOsm),c 281,0 mmol/Kg [275,0 - 295,0]

Note cliniche

Temperatura (T °C) 36,0 °C

Frazione inspirata di O2 (FiO2) 21 %
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EMOGASANALISI

Gas ematici Sangue venoso (,c valore calcolato)

B-pH 7,417 [7,320 - 7,420]

B-Pressione parziale di ossigeno (pO2) 31,8 mmHg [24,0 - 40,0]

B-Pressione parziale di anidride carbonica (pCO2) 34,1 * mmHg [41,0 - 51,0]

Gas ematici corretti con la temperatura Sangue venoso (,c valore calcolato)

B-pH (T°C) 7,432

B-Pressione parziale ossigeno (pO2, T °C) 29,700

B-Press. parziale anidride carbonica (pCO2, T °C) 32,500

Ossimetria Sangue venoso(,c valore calcolato)

B-Emoglobina (Hb) 14,1 g/dL [11,7 - 17,4]

B-Ematocrito (Hct) 43,2 % [35,0 - 45,0]

B-Saturazione dell'ossigeno (sO2) 51,5 % [40,0 - 70,0]

B-Ossiemoglobina (fO2Hb) 50,7 % [40,0 - 70,0]

B-Carbossiemoglobina (fCOHb) 0,5 % [0,5 - 1,5]

B-Metaemoglobina (fMetHb) 1,1 % [0,0 - 1,5]

B-Deossiemoglobina (fHHb) 47,7 % [25,0 - 55,0]

Elettroliti Sangue venoso(,c valore calcolato)

B-Ioni Sodio (Na+) 138,0 mmol/L [135,0 - 153,0]

B-Ioni potassio (K+) 3,7 mmol/L [3,5 - 5,3]

B-Ioni calcio (Ca++) 1,03 * mmol/L [1,15 - 1,29]

B-Ioni cloro (Cl-) 108,0 mmol/L [94,0 - 110,0]

Stato di ossigenazione Sangue venoso(,c valore calcolato)

B-Concentrazione totale di ossigeno (O2),c 4,5 mmol/L

B-pO2 e saturazione di Hb al 50 % (p50),c 31,1 mmHg

Stato metabolico Sangue venoso(,c valore calcolato)

B-Glucosio 148,0 * mg/dL [70,0 - 105,0]

B-Lattato 2,2 mmol/L [0,6 - 2,4]

Stato acido base Sangue venoso(,c valore calcolato)

B-Bicarbonati (HCO3-),c 21,6 * mmol/L [22,0 - 29,0]

B-Eccesso di base standard (SBE),c -2.3 mmol/L

B-Gap anionico,c 12,0 mmol/L [10,0 - 20,0]

B-Osmolarità (mOsm),c 284,5 mmol/Kg [275,0 - 295,0]

Note cliniche

Temperatura (T °C) 36,000

Frazione inspirata di O2 (FiO2) 21,000

Firmato elettronicamente da ALBERTINI RICCARDO

il 24-08-2021 alle ore 16:45



Patients was then transferred in 
Cardiopulmonary Intensive Care Unit and 
pericardiocentesis was performed, 
draining 600 cc of citrine effusion.

To improve hemodynamics, intra-aortic 
balloon pump (IABP) was placed via 
femoral access. 



CI 1.7l/min/m2 

PAPm 18 mmHg

PVC 10 mmHg

PAOP 15 mmHg

SvO2 50%

Given high clinical suspicion of acute fulminant myocarditis, endomyocardial biopsy with 
right heart catheterization were performed. 

Despite the mechanical (IABP) and 
pharmacological support (dobutamine 3 
gamma/kg/min), arterial blood gas showed a 
further increase in serum lactate concentration 
so dobutamine was replaced with epinephrine 
0.05 gamma/kg/min in addition to sodium 
nitroprusside. 
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BIOCHIMICA CLINICA

S-Amilasi 48,0 mU/ml [25,0 - 125,0]

Siero

S-Bilirubina Totale 0,55 mg/dl [0,2 - 1,1]

Siero

S-Fosfatasi Alcalina 59,0 Ul/L [46,0 - 170,0]

Siero

S-Gamma-GT 41,0 mU/ml [11,0 - 53,0]

Siero

S-Colinesterasi 5735,0 mU/ml [5300,0 - 12900,0]

Siero

S-ALT 35,0 * mU/ml [11,0 - 34,0]

Siero

S-AST 100,0 * mU/ml [11,0 - 39,0]

Siero

S-Proteine Totali 6,1 * g/dl [6,6 - 8,7]

Siero

S-Sodio 136,9 mEq/l [135 - 153]

Siero

S-Potassio 3,89 mEq/l [3,50 - 5,30]

Siero

S-Cloruro 102,0 mEq/l [94,0 - 110,0]

Siero

S-Calcio 8,10 * mg/dl [8,60 - 10,30]

Siero

S-Magnesio 1,50 * mg/dl [1,70 - 2,55]

Siero

S-Urea 41,0 mg/dl [10,0 - 50,0]

Siero

S-Creatinina 0,92 mg/dl [0,55 - 1,02]

Siero (Metodo Enzimatico)

eGFR (Filtrato Glomerulare Stimato) 77 mL/min/1,73m(2)

La stima delle eGFR è valida per soggetti di razza caucasica di età superiore a 18 anni. Non è raccomandata per donne in gravidanza,
soggetti defedati e/o affetti da patologie multiple (Ann Int Med 2009 150:604-12).

S-Proteina C Reattiva 0,95 * mg/dl [<0,5]

Siero

hs-Troponina I (Tn-I) Genere       Livello decisionale
__________________________

Plasma CMIA Centaur XPT Siemens 8102 ng/L
Femmine                 37
Maschi                    57
Combinato              47

hsTNI peak 19100 ng/l 
(URL 47 ng/l)  



EMB 5549-T-22 (First EMB) 
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EMB 5549-T-22 – (Second EMB day+2)



EMB 5549-T-22 –
(Second EMB day+2)



MYOCARDITIS



MYOCARDITIS First EMB 



Endomyocardial biopsy results



Endomyocardial biopsy (EBM) was negative for myocarditis according to the Dallas criteria and
immunohistochemistry, but showed interstitial edema.

Both EBM and blood sample were negative for viral RNA/DNA.



Considering an acute myocarditis, the most
likely clinical diagnosis, we decided at day 2
to initiate high-dose steroids as
immunosuppressive (intravenous
methylprednisolone 1 g daily for 3 days).
Given the positive result on the ANA test,
intravenous immunoglobulins were
administered for 4 days.

EBM potential limitations: myocarditis is 
usually a focal process, adequate sampling of 
the myocardium not always feasible in urgent 
conditions.



Autoimmune antibodies & friends



Virus & friends:



Virus & friends:



Virus & friends:



Virus and mycobacteria on pericardial effusion:



Virus & friends:

HIV-1 serology results uncertain so HIV RNA count 

was requested. 



Clinical course:

On the third day the patient’s critical conditions got worse, with low urine output, 
increase in serum lactate concentration and ScVO2 below 50%.

A repeat TTE showed severe worsening biventricular dysfunction with 10% LV 
ejection fraction and significant mitral valve regurgitation. 

Cardiac index resulted severely depressed (CI 1.5 l/kg/min2) with a slight 
increase of mean pulmonary capillary wedge pressure and significant increase 
in mean right atrial pressure. 

Veno-arterial extracorporeal membrane oxygenation (VA-ECMO) support was 
then necessary.



The patients was awake, and a Femoro-
Femoral VA ECMO started.

The patients was 
sedated and intubated, 
and the Femoro-Femoral 
VA ECMO was converted 
in a Axillar-Femoral VA 
ECMO.





Patient management during ECMO:

• The patient was extubated at the end of the procedure;

• She remains awake in spontaneous breathing;

• She keep a good mobilization at the bed and a FKT therapy was 

instituted;

• The normal per OS feeding was kept.



The day after the HIV viral load performed at day +1 was available…



HIV specific therapy was then started, and 
steroids therapy was stopped

The day after the HIV viral load performed at day +1 was available…

Day + 5



Clinical course:

Improvement of cardiac function was gradually observed 

Day 10: an infusion of levosimendan was performed for 24 hrs
(2y/Kg/min)

Day 11: VA ECMO support was removed 

Day 13: IABP was removed

The patient was discharged to the CICU at day 14 with a 65% LVEF, 
absence of significant mitral regurgitation and TAPSE of 19 mm.





Cardiac MRI after 30 days

Nelle sequenze TIRM T2 si apprezza iperintensità del segnale miocardico in corrispondenza delle pareti basali e delle pareti 
anteriore e settale nel tratto medio. Nei limiti della presenza di evidenti artefatti da movimento, la valutazione del mapping 
T1 nativo, effettuata solo sul setto interventricolare medio, evidenzia valori nettamente aumentati fino a circa 1180 msec. 
Anche il tempo T2 è stato valutato prevalentemente sul setto interventricolare, compreso tra 54 e 57 msec lievemente 
aumentato; per quanto valutabile visivamente e nei limiti degli artefatti da movimento, esso sembrerebbe essere 
maggiormente aumentato in corrispondenza della parete inferiore e delle pareti laterali fino a circa 63 msec. Nelle sequenze 
acquisite tardivamente dopo somministrazione di mdc si apprezza late enhancement subepicardico in corrispondenza della 
parete infero-laterale medio-basale, focale della giunzione posteriore media e sembra apprezzarsi subottimale 
annullamento del segnale miocardico in corrispondenza delle pareti





Is acute heart failure due 
to HIV a reliable and 
probable diagnosis?



Circulation. 2014;129:1781-1789



Case report

Acute onset myoper icardit is as unusual
presentat ion of pr imar y HIV infect ion

Giacomo Vandi1, Leonardo Calza1, N icolò Giromet t i1,
Rober to Manfredi1, Giuseppina Musumeci2, Isabella Bon2

and Mar ia Car la Re2

Abst ract

A 30-year-old man was admitted to hospital after complaining of a retrosternal burning pain, radiating to the jugular

region, and to both upper limbs. An electrocardiography examination showed a ST segment elevation involving the

lower-lateral leads. A trans-thoracic ultrasonography showed findings compatible with an acute myopericarditis. All

performed serological testings excluded other recent infections with cardiac tropism. Among screening tests, a periph-

eral lymphocyte subset analysis was performed and an inversion of the CD4/CD8 ratio was found. Therefore, HIV

testing was performed and proved positive for HIV-1 antibodies. The discovery of a primary HIV infection with involve-

ment of a vital organ led us to start HAART. On day 20, our patient underwent a right heart catheterization and

endomyocardial biopsy. During the following days, the clinical conditions of our patient improved, and a further heart

ultrasonography documented a mild pericardial thickening as a result of the recent myopericarditis. Also the evolving

changes of ECG were compatible with abenign evolution of myopericarditis. The histopathologic studies revealed amild

fibrosis of the myocardial right ventricular tissue, and inflammatory findings compatible with a recent myocarditis. At the

real-time PCR analysis on bioptic sample, only HHV6 DNA and HIV-DNA were reactive. An immunofluorescence

staining was performed to highlight the HIV p24 protein and a positive signal was detected in myocardial tissue.

Considering the low avidity level of the anti-HIV IgG antibodies and the positivity of HIV-DNA in the endomyocardial

tissue, we believe that the clinical manifestation presented can be referred to the recent primary HIV-infection.

Keywords

Primary HIV infection, myocarditis, pericarditis
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Int roduct ion

Up to 80% of subjects experiencing a primary HIV

infection are either asymptomatic or paucisympto-

matic. Signs and symptoms directly referable to HIV

infection usually occur 2–6 weeks after exposure to

HIV, and the primary infection often presents as a

self-limiting mononucleosis-like syndrome. Only in

rare cases, cardiac involvement has been associated

with an acute, primary HIV infection, as reported by

international literature records, which remain limited to

seven cases, usually described as anecdotal reports, or

as a part of more extensive observational studies

devoted to the investigation of the natural history of

HIV disease.1–7

Here we report a case of acute myopericarditis as the

initial clinical manifestation of a primary HIV infec-

tion, as an alert to physician to maintain an adequate

attention to cardiac manifestation even in the firs t

weeks from a suspected or ascertained primary HIV

infection.

All patients hospitalized at our teaching hospital

have to sign a complete statement upon admission,

including consent to publish (anonymously) all data

coming from their hospitalization.
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Take Home Messages and Talking Points

Myocarditis and acute inflammatory cardiomyopathy represent an important diagnostic and therapeutic 
challenge for physicians. 

Our patient’s clinical history support the clinical suspect of acute myocarditis even if EMB was negative.

Although EMB is considered the gold standard for the diagnosis of myocarditis, there are some potential 
limitations. First of all, myocarditis is usually a focal process and accurate diagnosis depends primarily on 
adequate sampling of the myocardium, not always feasible in urgent conditions. 

In these cases, non-invasive imaging techniques such as cardiac magnetic resonance (CMR) imaging can be 
useful to support the clinical diagnostic suspicion of myocarditis. 



Knowledge gaps 
and future 
directions



Is acute heart failure due 
to HIV a reliable and 
probable diagnosis?

Immunosuppressive therapy is 
mandatory for specific forms of virus-
negative autoimmune myocarditis, such 
as eosinophilic myocarditis, giant- cell 
myocarditis and cardiac sarcoidosis.

Immunosuppressive therapy is also safe 
and effective in clinically unstable 
lymphocytic virus-negative myocarditis 
refractory to standard heart failure 
therapy

Nat Rev Cardiol 18, 169–193 (2021).



No specific medications in acute phase are recommended beyond supportive therapy with inotropes and t-MCS

No trial has tested this hypothesis in the very acute phase of AM 

The rationale for IV steroids in the acute setting to reduce myocardial inflammation favouring recovery appears 
strong

Lymphocytic and/or eosinophilic inflammatory infiltrates are seen in most EMB from fulminant myocarditis 
patients (about 85%)





Is acute heart failure due 
to HIV a reliable and 
probable diagnosis?







GRAZIE


