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EDITORIAL

The Molecule of the Year

The Molecule of the Year is nitric axide, NO, a molecule of il d importance that has
burst onto the scene in many guises. In arm.cq:lbmltuano;mchcmmal but in the body
in small controlled doses it is extraordinarily beneficial. It helps maineain blood pressure by
dilating blood vessels, helps kill foreign invaders in the i is & major biochemi
«cal mediaror of penile erections, and is probably a major biochemical component of long-term
‘memory. These are just a few of its many roles, which are just beginning to be discovered, and
they are discussed in the accompanying Molecule of the Year story (p. 1862). That NO plays
=0 many roles is not surprising because the same biological second messengers usually are used
in mary diverse systems, but a gas was indeed a surprise for an endogenous role, and a labile and
toxic gas even more 0. As the first surprise of such an unlikely agent was overcome, the gas as
a messenger seemed logical becawse it could pass through biological membranes readily and
oxidize foreign substances,

WO’ role in sexual dysfuncrion, that of impotence, suppores further & new liberarion
fram old mental straitjackets. The furure is sure to bring more insights into the effect on complex: E
processes such as IQ, bad behavior, and alcoholism by single genes or chemical reactions, Many E
people will be happy 1o leam that some forms of sexual dy:ﬁrmtmmymt'bzcsumdhyﬁ

disorders or the failure of a marriage bur may instead reflect a deficiency in a chemical g
reaction that can be compensated for by medical earment. Mew research on the role ofNClma'r
alsa lead to new insights into the loss of memory, which is 50 debilitaring 1o so many.

This year' aMulemb:ofﬂwYmomagainﬂmws:hatsmmcmmdsmmmﬁom
pursuing unconventional thinking. The recent presidential election focused on the persistent H
question of providing jobs and correcting ailing economies. Hopefully, the polltulmdsm:ml g
scientists advising our leaders will pursue these problems wich the same creativity that charac- g
terized the research on MO, The new, the unexpected, and the incongruous will be needed o E
address these social problems. In addition, our elected officials as well as the general public 3
must face unpleasant realities, including the need for the United States to work hard to 2
maineain its standard of living in a competitive world and the need to be open-minded enough _§’
to welcome unexpected solutions such as gaseous messengers,

wvery year Science picks a Molecule of the Year along the lines described in our editorial E-
of 22 December 1989, Molecule is a term we use to emphasize thar we are honoring the _
discovery rather than the people who made the discovery, not because people are ummpemmt
but because many other awards honor the dhcwemmdmt&mucsm \.ltl‘_hc 2
contributions of many people. As in the case of "people prizes,” there are many “runner-up”
discoveries that are extremely important to humanity bue, in our opinion, are not yet quite as
developed as our winner. For example, one of our runners-up, the discovery of the structure of
nitrogenase, has no i Jiate industrial application, but the way enzymes fix nitrogen is
bound to be of grear importance o agriculture. As more intense farming and cheaper fuel
become the necessities of the future, berrer mechanisms for nitrogen fixation become more
important, Enzymes certalnly appear to have solved the problem better than man-made
solutions so far. The hope is thar the enzyme mechanism and the chemical knowledge can be
combined to make a new solution that will benefit millions. The widespread use of super-
computers is not a sudden event, but the increased utility of this powerful tool in industry and
seience for applications such as aircraft design and ail exploration will solve many problems
that were previously beyond approach,

All of the runners-up are discussed in the accompanying story. Th.lsmrl.hev are an
impressive group ranging from discoveries that are already being applied, such as fetal
and trearment (in utero reatment of a fetus to correct its deficiencies and transplantmgfﬂnl
tissue to adults with Parkinson's disease), to these thar are now far enough along so thas
application seems inevitable, for example, antisense RNA. In sddition, there are landmarks such
as the mapping of chromosomes Y and 21, which will certainly lead ro medical discoveries, and
the use of magneric resonance imaging to diagnose medical problems and to locate arcas of the
brain identified with specific thought processes. Those who sometimes question the advances
af science should think fora moment about the incredible developmenes that have slipped into
everyday life without headlines. The Molecule of the Year and the runners-up are a good place
to srare for the discoveries that will inevitably make the furure betrer than the past.

Daniel E. Koshland, Jr.
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Nitric oxide discovery Nobel Prize winners

Robert F. Furchgott, Louis ). Ignarro, and Ferid Murad shared the Noble Prize in
1998 for their discoveries concerning nitric oxide as a signalling molecule in the

cardiovascular system

Lous J. Ignaro
vedl. LOLA Healt
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ESC/ERS GUIDELINES

2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

Developed by the task force for the diagnosis and treatment of
pulmonary hypertension of the European Society of Cardiology
(ESC) and the European Respiratory Society (ERS).

Endorsed by the International Society for Heart and Lung
Transplantation (ISHLT) and the European Reference Network
on rare respiratory diseases (ERN-LUNG).

Authors/Task Force Members: Marc Humbert @ (France), Gabor Kovacs (Austria),
Marius M. Hoeper (Germany), Roberto Badagliacca (Italy), Rolf M.F. Berger
(Metherlands), Margarita Brida (Croatia), Jorn Carlsen (Denmark),

Andrew ].5. Coats (United Kingdom), Pilar Escribano-Subias (Spain),

Pisana Ferrari (Italy), Diogenes S. Ferreira (Brazil), Hossein Ardeschir Ghofrani
(Germany), George Giannakoulas (Greece), David G. Kiely (United Kingdom),
Eckhard Mayer (Germany), Gergely Meszaros (Hungary), Blin Nagavci (Germany),
Karen M. Olsson (Germany), Joanna Pepke-Zaba (United Kingdom),

Jennifer K. Quint (United Kingdom), Géran Radegran (Sweden),

Gerald Simonneau (France), Olivier Sitbon (France), Thomy Tonia (Switzerland),
Mark Toshner (United Kingdom), Jean-Luc Vachiery (Belgium),

Anton Vonk Noordegraaf (Netherlands), Marion Delcroix @ *f (ERS Chairperson)
(Belgium), Stephan Rosenkranz @ *t (ESC Chairperson) (Germany), and ESC/ERS
Scientific Document Group
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Plicni hypertenze

Table 1. Mew Hemodynamic Definitions for PH

@ESC oo ez w16 ESC/ERS GUIDELINES

European Society hitps-idaiargH 01093/ eurheartyehac 237
of Cardiology

2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension

Developed by the task force for the diagnosis and treatment of
pulmonary hypertension of the European Society of Cardiology
(ESC) and the European Respiratory Society (ERS).
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PULMONARY HYPERTENSION WITH SPECIAL REFERENCE TO THE
VASOCONSTRICTIVE FACTOR*

BY

PAUL WOOD

From the Institute of Cardiology, National Heart Hospital, and the Brompton Hospital

Received July 2, 1958

Wood Unit = (mPAP-PAOP)/CO

PVR = 80 x (mPAP —PAQOP) / CO




Pulmonary Hypertension by the Method
of Paul Wood

John H. Newman, MD

TABLE 4 | Vasoconstrictors and Vasodilators in the Pulmonary Circulation

Vasoconstrictors Vasodilators Mixed Effects

Alveolar hypoxia Oxygen Histamine (1 vs 2)
Alpha-adrenergic agonists Beta-adrenergic agonists Serotonin (NO production)
Angiotensin II Nitric oxide, Nitroprusside Endothelin (A vs B receptor)
Thromboxanes Prostacyclins, PGE; > Acetylcholine (NO vs muscarinic)
Leukotrienes Phosphodiesterase 5 inhibitors Calcium channel blockers

CHEST 2020; 158(3):1164-1171
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Figure 1 Central illustration. BPA, lnloon pumonary angioplasty, CCB, calcium channelblocker, CTEPH, chronic thrombo-embalic pulmorary hyper-
tengiory GpCPH, combined post- and pre-capillary pumonary hypertenson; |pe PH, solated post-capillary pulmonary hypertension; LHD, left heart dis-
exse: PAH, pulmorary arterial hypertension; PEA, pulmonary endartersctamy, PH, pulmaonary hypertension. *Trestment of heant failure according to the
ESC Guidelines for the diagnosis and treatment of acute and chronic heart fiiure *’ Treatment of left-sided valvular heart disense according to the 2021
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alveolus

erythrocyte leucocyte  thrombocyte

blood-borne NO derivatives:
SNO-proteins, SNO-Hb, NO-Fe-Hb, nitrite
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Inhaled NO as a selective pulmonary vasodilator and interactions with various blood components. NO, nitric oxide; PAP, pulmonary arterial

pressure;
SAP, systemic arterial pressure; SNO-Hb, S-nitrosohemoglobin; NO-Fe-Hb, ferrous nitrosyl-hemoglobin. Created with BioRender.com.

Frontiers in Cardiovascular Medicine

Inhaled NO at a crossroads in
cardiac surgery: current need to
improve mechanistic
understanding, clinical trial
design and scientific evidence

Stefan Muenster.*;, Iratxe Zarragoikoetxea.:, Andrea Moscatellis,
Joan Balcells., Philippe Gaudards, Philippe Pouards,
Nandor Marczin-:and Stefan P. Janssenss:



iINO response
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The mandate of inhaled NO for cardiac surgery: inhaled NO response to venous congestion, the pulmonary circulation and to the ischemia/
reperfusion injury. iNO, inhaled nitric oxide; PA-catheter, pulmonary artery catheter; CO, cardiac output; PVR, pulmonary vascular resistance;

RVEF, right ventricular ejection fraction; SvO2, venous oxygen saturation.

Frontiers in Cardiovascular Medicine
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inhaled NO - reasons for the lack of evidence on outcome

heterogeneity of etiologies and risk factors

heterogeneity of definitions for elevated PAH and RV failure

lack of predictive tools to define NO-responders

lack of parameters to define NO efficiency

NO therapy itself is not harmonized between studies

heterogeneity of etiologies trigger variability in chemical (redox)
reactions in the blood following NO therapy
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ORIGINAL RESEARCH ARTICLE

Inhaled Epoprostenol Compared With Nitric
Oxide for Right Ventricular Support After Major
Cardiac Surgery

Kamrouz Ghadimi®, MD, MHS; Jhaymie L Cappiello™, RRT: Mary Cooter Wright®, MS; Jermold H, Levy®, MD;

Benjamin 5. Bryner, MO, MS; Adam DL DeVaore®, MD, MHS; Jacob M. Schroder®, MD; Chetan B. Patel, MO,
Sudarshan Rajagopal®, MD, PhD; Svati H. Shah®, MD, M5, MHS; Carmelo A. Milano™, MD; for the INSPIRE-FLO Investigators

Favors iEPD | Favars iMO '
| .
1 H .
' ! '
| Unadjusted ITT — i C
N 25 '

Adjusted ITT

40

-15 -10 -5 0 5 10 15
RVF Risk Difference between iEPD and iNO (%)

Mumbern Total Mumber [*5)

. . \ "Risk DilMerence, % "Relutive Risk
Analysiz iEP o {3 CT) [95% 1)
T HEII0 (2500 X511 (225
U macljusned 2.5 (6.6, 11.6) =~ 1.LLT0, 1.75)
! Adgusied 4352 138) SR LG0T, |
Fer-Frotocol  IHLI6{24.1%1 24107 (224%) L7 (-7.4, 109 - 0087, 172}
Mirlk Aiffnrnmene im OUWUT dasenlaneand bobaemsn iR sed SEFR freonbem s mee e
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In a double-blind, parallel-design, randomized con-
trolled trial of 231 adult patients undergoing major
cardiac surgery, inhaled pulmonary-selactive vaso-
dilator treatment with either inhaled eapoprostanal or
nitric oxide was associated with similar rizks for the
development of acute postoperative right ventricu-
lar failura.

Mo statistical differences were seen batwean
groups for secondary outcomes after surgery,
including mechanical ventilation duration, hospital
and intensive care unit langth of stay for the index
hospitalization, acute kidney injury development,
renal replacement therapy initiation, or death at 30
days, 90 days, and 1 year after treatmant



Efekt NO

Vasodilation

Source: Tobin MJ: Frmcpies and achoe of Mechanal Ventiaoon,
20t BN WW, OSSN IIOZY Lo

Copyright € The McGraw-Hill Companies, Inc, All rights restrved.

Dilated Blood Vessel with Inhaled Nitric Oxide

Pulmonary
Capillaries



. Lo TP P Inhaled pulmonary vasodilators in pulmonary
v JakyCh kImICkyCh hypertension: Perioperative use and clinical

situacich? considerations

Rebecca Klingbeil, DNP,”* Clara Hjalmarsson, MD, PhD,""
Bailey Colvin, PharmD,” Katherine Kozarek, MD,°
and Anna Bovill Shapiro, MD°

JHLT Open 2026;14:100627

Akutni selhani pravého srdce

ARDS

Transplantace srdce s plicni hypertenzi

Transplantace srdce a plic

Transplantace srdce aimplantace LVAD
Kardiochirurgické vykony u pacientt s plicni hypertenzi
Nahrady mitrdini chlopné u pacientl s plicni hypertenzi



Jak podavat ?

LungFit® PH - Nitric Oxide Delivery System
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Acute effects of inhaled nitric oxide in adult
respiratory distress syndrome

G.A. lotti®, M.C. Qlivei**, A. Palo*, C. Galbusera*®, R. Veronesi*, A. Braschi*
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Fig. 3. - Avemge inhaled nitric oxide (N dose—response curves for
arierial axygen content {Ca0y). o) (.0, (meanss). Contrast analysis for
eflect of M) realment: * 000, compared with initial contrd {cl);
analysis of variance for effect of NOY dose: p.05. b) (a0 chan-pes
(mean+a), normalized as per cent of the individual maximal increase
relative i ol (A0 0/ ACs 0 mas % ); ppme parts per million.

avce’?

| Start iNO 20 ppm |

Wait 30-60 minutes

| Response? | Mo

"l'-_‘_

If FlO2
rebound of
=0.2, return
to previous

dose,

s
Continue at 20 ppm for 4-6
hours, Wean FIO2 slowly.?
l FO2 vt 0LE07
| Wean to 10 ppm |-
Wi B0
minubes
| Weanto 5 ppm | —
Wit 60
(L]
| Wean to 2.5 ppm |—
Wit &0
mirtes
| Wean off |—

a, See deficition of Respons= [or Partial Besporse) above

b. Mirtain sats 2 9EW.

| Cease iNO with caution

If no response & > 60
min, wean to 10 ppm.

‘WWait &0
mirafes

| Wean to 5 ppm |

Wait Bl
minutes

| Wean to 2.5 ppm |

Wit B0
minubes

| Wean off |




NO

* Indikace :

Akutni selhani pravého srdce

ARDS ? VV, VA ECMO

Transplantace srdce u pacientU s plicni hypertenzi
Transplantace srdce a plic (weaning ECMO)
Transplantace srdce a implantace LVAD
Kardiochirurgické vykony u pacientl s plicni hypertenzi

* Pomocna metoda

* Jednoduché uziti, snadno riditelny efekt

* Limity

* Relativné drahy provoz

* NO - VV/VA ECMO/RVAD — NO - sildenafil
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