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A review of best practices
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HOLTZAPPLE: OXYGREN GAS AND NUX VONIOA IN PNEUMONIA. |N. Y. Men, Jovn,,

ported by the Jymph-veszetz. 8o maeh, then, 15 the evi-
dence as to the way of neeess of these micro-organisios to
the nervous svstemn.  As regards cerebro-spinal menioritis
and pucuntonts, taken scpurately or togetler, we must re-
gard Kach's postulates as demonstrared.

" The elinical evidence as 1o the acemrence of cerabro-
spinal neningitis and pudmonary discaze 15 equally wide-
spread, Jiirgemsen notes thai in epidemies of cerebro-spinal
meningeitis, plluutlloni:l epses e often (:\"nnp]imtc-d b}' it.
hnmermann and lHeller, in pozl-mortem exawinations in
thirly casez of death from pueumonia, found evidences of
meningitiz in nine, and this was during an epidemie of eere-
hro-spinal meningitis, Githens, m ninety-cicht cnaes of
cerebra-spinal meningitis, found uine cases of pneuronia,
and seveu of bronelitis, and says that “many had mere or
Jess temdency to irritation of the aic-prssages.”

De Willich notes n ease where the
meningeal until the fourth day, when pnecmonia beesone

sY Tlll?t 0ains wWere

evident, Lewis Smith alse cites n similar ease wheve the
diagnosis was not wade pacil the sixth day. Rothman cites

analogons cases  Lewls Smith has remarked the l‘nt‘(ﬂ‘ﬂ]&lwc

merely cevehral excitement; and, as in the cazes of e Wil-
lich aud Lewis Smith, only as the meningeal symptoms sal-
sided 43l Lhe pulmonary beeame marked, tlus showing that
the Lrunt of the disease fell upon the longs.

THE USES AN EFFECTS OF
OXYGEN GAS AND NUX VOMICA IN THE
TREATMENT OF PNEUMONIA.*

Bx GEORGE E. MOLTZATPLE, M. D.,

LOGARVILLE, 1"A.

Mepicar hiterature does not inform us of moch advance-
ment hnving been goade i the treabment of pueumonia for
some vears, 1 think there are certain agents which, from
their physiological effects, should bave & place m the arma-
mentavimn of this discuse. T reler to the use of 0xXyoen
azs and pux vomica,

Studring clozely the phyziologival effeets of each, and
the pathologieal conditiens and elinieal phenomena of prew-

monia, il scems Lo we there are staoes in Lhis diseasse wlien

can be at little expense.

hadl bLeen pre\'lu')uslj,' 'IliJIlI‘l‘T{l\ mq:mngms Wis Inore easuy
prodused by injection of mierocoec, s confirmed by elini-
cal cvidence, Ome of Immermann and [eller's pulients win
insane} one third of all who died werse aleohinlie snbjeets.
Of Barth's cases, three oul of four were alealiolic,
patient had sullered from great disappointment,
R¢, if the brain bas been before dizseased, it is the organ
of least resistance, and cerebro-spinal meningitis is Likely to
Nearly all abscrvers vote that the onset of the dis

(rrobe's

ocen,
case follows severe mental or nervous strain,

1 believe that we way agree wilh Bozzolo aud Barth
and Greenficld aml M, 8ée and Netter in coneluding that
both cerebro-spival meningitis and pnemmonia are duc Lo
the same wicro-organisins, the relative frequency of the dis-
eases being determined by the factors above noted.  The
gronmls for this belicf are the marphotogical identity of
the wiero-organi=ms, their habitat in living aond dead bodies,
the results of ealtivations and inocnlatious, and the clinieal
evidence of the occurrence of tre two discases togethey,

That tle fonr sases ctted above are cases of the pul-
moni forin of eorehro-spinal meningitis is shown by the
]’)I‘cf_‘('clem'.i: of an nndoubted rase of {garvhr-'m-ﬁibinﬂl menin-
gritiz, and by tho meningeal symptoms being too severe for

cardiac ganglia, the pnenmogastrie, the accelerator nerves
nf the heart, the vaso-motor center in the medalla, and the
vaso-tootor functions generally ™ {Bartholow), Larger dases
will paralyze the very structures that full doses will stinu-
late. There are stages in thiz dizease when life depends
LL[éH s{imul:tﬁug the vEry Slruclures which T lave s0 lar
Thi: difference of efiect depends on the dose

It is a powerful remedy and bas to Le ad-
Yet, if anly halfl cuough is adminis-

enumerated,
adwinistered.
ministered with eare.
tered and wmo favorable effects are produced, or if entirely
ton mnch is administered and nofavorable efeets are pro-
duced, it is oot the Taalt of the l‘cmt'l])', bt of the one who
adininistered it.  According to amnpe observers, strychnine
diminizhies Lhe ;unount of carbonic acid formed in the Hlood,

I am not aware that steyvelmine or nux vomies was ever
admipistered in acute isease with a view ol oltaiming the
nzefnl effeets an the cirenlation and respiration ahove cun-
mersaded, and the atimulant effvets upon the funelions Teh-
erally which must then vesult,

When hepatization is extensive, the patient craves for

axveen.  [Te may even do so when hepatization is less ex-

* Read before the York County Medien] Soviedy, August 4, 1837,



Objectives

1. Improve ability to provide
high quality care for patients
with hypoxemia

2. Better understand oxygen
interfaces & sources

3. Learn techniques to reduce
unnecessary oxygen use
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Outline

» (Case presentation

 Oxygen interfaces

« Oxygen sources

 Matching interfaces & sources

 Optimizing oxygen use

° Review & conclusions
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Case presentation
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Case presentation

65 year old male with COVID-19 pneumonia
arrives on the COVID ward with shortness
of breath and fevers for 5 days

Vitals:

Oxygen saturation: 84% on room air
Respiratory rate: 24

Heart rate: 117

Blood pressure: 137/92

Exam: Bilateral rales and scattered rhonchi

Diagnostics: Chest xray shown on the right
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Confirmed hypoxemia on pulse oximetry Inpatient Medicine
oxygen saturation <94%

After arrival to COVID unit

Administer oxygen with Administer oxygen

nasal cannula and set flow S with simple face mask

rate at 6 liters per minute : and set flow at

while monitoring SpO, { while
monitoring SpO,

An oxygen cylinder is transported to
bedside

Sp0,>92% on 6 litersper  Yes  Proceedto  Yes  Sp0,>92% on 10 liters per
minute nasal cannula? TITRATION minute simple facemask?

No No

Administer oxygen Administer oxygen
with simple face mask A with non-rebreather face

and set flow at 10 liters mask and set flow at

) 5 &
per minute while | 15 liters per minute . '
monitoring SpO, ! while monitoring SpO, ‘.

He is given oxygen via nasal cannula at
6L/min

Sp0,>92% on 10 liters per __Yes  Proceedto __Yes Sp0,>92% on 15 liters per
minute simple facemask? TITRATION minute non-rebreather facemask?

Stabilization

No

Oxygen saturation 1 minute later is 96% -

with e
and set flow at QQB

) &
15 liters per minute . ’
while monitoring SpO, ‘

Administer oxygen with

The clinician continues to round on other o R
patients...

minute non-rebreather facemask? and

Notify senior clinician

Yes

Proceed to
TITRATION
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... Two hours later

The patient is comfortable
with an oxygen saturation of
100%, but now on a reservoir
facemask

Earlier, the patient became
tachypneic and someone
adjusted the oxygen
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What flow of oxygen is the patient receiving?
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“Flush” setting on flowmeters

Flush settings vary from
40L/min to 75L/min or
more
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Oxygen weaning trials should be
performed regularly on all stable patients with Sp0O2 >94%

Case lessons

Nasal cannula

Turn off oxygen while continuosly monitoring SpO2 for at least
5 minutes. If SpO2 drops below 92%, increase oxygen to the
lowest flow necesasry to maintain Sp0O2 > 92%

Use of pulse oximeters

Reduce oxygen to 3 L/min while continuosly monitoring
SpO2 for at least 5 minutes. If SpO2 drops below 92%, increase
oxygen to the lowest flow necesasry to maintain SpO2 > 92%

Importance of regular titration
of oxygen

Simple facemask

Reduce oxygen to 6 L/min while continuously

monitoring SpO2 for at least 5 minutes
-If SpO2 drops below 92 %, increase oxygen to the lowest flow
neccessary to maintain SpO2 > 92%
-If SpO2 remains above 92%, change the patient to a nasal
cannula at 6 L/min.

Weaning

Avoid leaving patients on .
I o ) Resevoir facemask
fIUSh If they do nOt need It Reduce oxygen to 6 L/min while continuously

monitoring SpO2 for at least 5 minutes (make sure

the resevoir remains inflated) A
-If Sp0O2 drops below 92 %, increase oxygen to the lowest flow —m
neccessary to maintain SpO2 > 92% .
-If SpO2 remains above 92% change the patient to a simple
facemask at 10 L/min
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Objective 3

Learn techniques to reduce unnecessary oxygen use

Estimated daily savings from respiratory interventions

Intervention

Reduced demand

Full cylinders
saved”

Cost savings™
(USD)

‘itrating flowmeter on flush (75
L/min) down to 15L/min

60 L/min

14

$322 to $1568

"Assumes J-type cylinder with safe residual pressure of 200psi and 6,120L of effective oxygen

“Cylinder price estimates form: https://www.thebureauinvestigates.com/stories/2020-08-09/lack-of-oxygen-leaves-covid-19-patients-

in-africa-gasping-for-air

Partners

In Health

Inpatient Medicine




Oxygen interfaces
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Oxygen interfaces

l Room air

Nasal cannula
Simple facemask

Reservoir facemask (non-rebreather)

0, @9\@
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Understanding oxygen interfaces

1. Oxygen flow delivered through interface
2. Room air entrained

3. Oxygen content of gas entering the lungs
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Room air
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Nasal cannula
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Simple facemask

AVOID TAPING
OVER THE MASK
HOLES
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Non-rebreather
facemask
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What is wrong with
this picture?
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What is wrong with
this picture?

THE RESEVOIR
MUST BE ;
INFLATED!! a
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Oxygen sources
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Oxygen sources

Low
pressure

High
pressure

Outside Hospital

Cylinder

Oxygen plant

Liquid
oxygen

ﬁ

—b(Compressor

Vacuum insulated
evaporator

Bedside

Patient

Portable
concentrator*

Nasal cannula,

Cylinder

High pressure pipes

High flow nasal
cannula
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Generating oxygen

Oxygen from PSA plants and concentrators is safe and effective

99.5% O,
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Generating oxygen

Oxygen from PSA plants and concentrators is safe and effective
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Bedside oxygen sources
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Low pressure sources

Bedside

7

=
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Concentrators

Partners
In Health

Inpatient Medicine




Cleaning the filter

" Position

Always position the
unit upright and keep
the inlet filter away
from walls, curtains
and obstruction,
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Cleaning the filter

VY

Air Inlet filter .

Inspect daily and clean™ " f-.. |

at .east weekly with

soap and water. You
should be able to see
through it when
removed & holding to
light. Must be dry
before use.

" Position

Always position the
unit upright and keep
the inlet filter away
from walls, curtains
and obstruction.

Inspect & clean air inlet filter 1-2x weekly
(A second air filter is needed to ensure continuous
use while cleaning and drying one air filter)
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Maximum flow

Flowmeter

DO NOT adjust
- flow above max
rated output.
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Splitting concentrators
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How much oxygen can each patient use?
Flowmeter

DO NOT adjust
ggggg . flow above max
rated output.
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Objective 3

Learn techniques to reduce unnecessary oxygen use

Estimated daily savings from respiratory interventions

Full cylinders Cost savings™
Intervention Reduced demand saved” (USD)
Titrating flowmeter on flush (75 .
L/min) down to 15L/min 60 L/min 14 $322 to $1568
Spll.ttlng a concen.trator for two 5 1/min : $23 to $112
patients on 5L/min

"Assumes J-type cylinder with safe residual pressure of 200psi and 6,120L of effective oxygen

*Cylinder price estimates form: https://www.thebureauinvestigates.com/stories/2020-08-09/lack-of-oxygen-leaves-covid-19-patients-
in-africa-gasping-for-air
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Combining concentrators
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Objective 3

Learn techniques to reduce unnecessary oxygen use

Estimated daily savings from respiratory interventions

Full cylinders Cost savings™
Intervention Reduced demand saved” (USD)

Titrating flowmeter on flush (75 .
L/min) down to 15L/min 60 L/min 14 $322 to $1568
Spll.ttlng 3 concen.trator for two 5 1/min : $23 to $112
natients on 5L/min
Jsmg two concent.rators for a 15 L/min 3 369 to $336
patient on reservoir mask

"Assumes J-type cylinder with safe residual pressure of 200psi and 6,120L of effective oxygen

*Cylinder price estimates form: https://www.thebureauinvestigates.com/stories/2020-08-09/lack-of-oxygen-leaves-covid-19-patients-
in-africa-gasping-for-air
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High pressure sources

oy Outside Hospital Bedside

High
pressure
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Which setups are delivering high pressure oxygen?
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Which setups are delivering high pressure oxygen?

Partners
In Health

Inpatient Medicine




Matching interfaces & sources
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Matching source and interface
Consider pressure and flow

Outside Hospital Bedside Patient

Low
pressure

pressure Cylinder | concentrator* S | ™| face masks

ey
.....

Cylinder

Oxygen plant —»(Compressor

Ventilators

High pressure pipes
‘ I High flow nasal
cannula

Liquid Vacuum insulated

oxygen > evaporator
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Low pressure interfaces

F Nasal cannula

7

&

Simple facemask

l@?@.

5 Reservoir facemask (non-rebreather)
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Low pressure & low flow

Zi”l(///l
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*concentrator capacity must
be more than 5L/min
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Low pressure & very low flow
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Low pressure & medium flow
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Low pressure & medium/high flow
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Advanced interfaces
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Optimizing oxygen supply
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Ward scenario

15L/min

10L/min
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Ward scenario

15L/min

10L/min
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Ward scenario

2L/min

10L/min
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15L/min

‘25 L/min

10L/min
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Review & conclusions
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Review of objectives

1. Improve ability to provide
high quality care for patients
with hypoxemia

2. Better understand oxygen
interfaces & sources

3. Learn techniques to reduce
unnecessary oxygen use
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Objective 1

Improve ability to provide high quality care for patients with hypoxemia

* Avoid giving patients too much oxygen

* Avoid taping over the holes on simple facemasks

* Ensure non-rebreather mask reservoirs are inflated

* Regularly reassess patients on oxygen and titrate using

pulse oximetry
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Objective 2

Better understand oxygen interfaces & sources

* Spare concentrator filters are an important commodity

* Avoid increasing concentrator flow above the maximum level

 Consider flow and pressure when matching oxygen source and
interface

* Y connectors can be helpful

 Oxygen from PSA plants and concentrators is safe and effective
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Objective 3

Learn techniques to reduce unnecessary oxygen use

Estimated daily savings from respiratory interventions

Full cylinders Cost savings™
Intervention Reduced demand saved” (USD)

Titrating flowmeter on flush (75 .
L/min) down to 15L/min 60 L/min 14 $322 to $1568
Spll.ttlng a concen.trator for two 5 1/min : $23 to $112
natients on 5L/min
Jsmg two concen’Frators for a 15 L/min 3 69 to $336
patient on reservoir mask

"Assumes J-type cylinder with safe residual pressure of 200psi and 6,120L of effective oxygen

*Cylinder price estimates form: https://www.thebureauinvestigates.com/stories/2020-08-09/lack-of-oxygen-leaves-covid-19-patients-
in-africa-gasping-for-air
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How can we implement oxygen best practices?

( J ’ ( J o
Oxygen isn't a commodity, its an ecosystem
. . Systems:

To build a strong oxygen ecosystem we need trained Clinical systems, supply

maintenance technicians and clinical safety protocols to Chag‘;;ti‘;‘;ig?pfe“t

guarantee continuity and safe use. raaie Sale. Equipment &
reliable, supplies: The right
sufficient, 1ilsl) =2 things, in the right

We need clinical protocols implemented by trained resilient supply Patient quantity, at the
. . Outcomes right time,
healthcare workers with access to adequate supplies.

\J

We need production plants, cylinders, piping, and portable Workforce: Trained
. . healthcare workers
concentrators to ensure a sufficient oxygen supply. and oxygen
technicians
.. L X
This is how we ensure the success of short-term efforts adn

while building long-term health system capacity
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How can we implement oxygen best practices?

 Systems
o Stuff

» Staff
 Space

* Social support
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How can we implement oxygen best practices?
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Respiratory Flowsheet

Today's Date Surname/Family Name Name
 Systems L
Admit Date Patient MRN / Registration Number Age Sex Ward Bed #
[
° S f f Time
t u 02 Delivery Device #1
02 L/min (or FiO2) #1
02 Source #1
Humidification Y/ N Y/ N Y/ N Y /N Y/ N Y/ N Y/ N Y /N Y /N Y/ N Y /N Y/ N Y/ N
. S t a ff 02 Delivery Device #2
02 L/min (or FiO2) #2
02 Source #2
Humidification Y/ N Y /N Y/ N Y/ N Y /N Y/ N Y/ N Y/ N Y /N Y/ N Y/ N Y /N Y/ N
* Space =
Respiratory rate
Accessory muscle use Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N Y/ N
Patient Position
] (Prone/Supine/Left/Right)
. SOCIaI SuppOrt Switch to concentrator? Y / N/ NAIY / N/ NA[Y / N/ NAJY / N/ NAJY / N/ NAJY / N/ NA[Y / N/NA |[Y / N/ NAJY / N/ NAIY / N/ NAJY / N/ NAJY / N/ NAJY / N/ NA
02 Delivery Devices 02 Sources
NC: Nasal Cannula SM: Simple facemask CYL: Cylinder CON: Concentrator
NRB: nonrebreather NIV: BIPAP/CPAP WL: Wall
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 Systems
o Stuff

» Staff
 Space

* Social support
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How can we implement these practices?

o Staff

g

Paul Sonenthal/Partners In H

ealth
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Photo:



How can we implement oxygen best practices?

»  Systems =
o Stuff e W+.'Illl".,

o Staff
 Space N

* Social support

Photo: Paul Sonenthal/Partners In Health
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How can we implement oxygen best practices?

 Systems

o Stuff
» Staff R

» Space =

,:,H

° ’-'L-:"“’&:ﬁw -
* Social support ———
i S al

https://www.thebureauinvestigates.com/stories/2020-08-09/lack-
of-oxygen-leaves-covid-19-patients-in-africa-gasping-for-air
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Clinical resources

Open Critical Care

COVID opencriticalcare.org
Protocols

C#VID-19 Video Series:

CLARIFYINGC EVIDENCE-BASED INFORMATION

covidprotocols.org

postgraduateeducation.hms.harvard.edu/covid-19-clinical-education-series
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