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be carried out and invasive positive-pressure ventilation (IPPV) instituted in a given patient. The
indications traditionally offered in reviews and textbooks have tended to be either so broad as
not to be very helpful in an individual case, or of questionable clinical relevance and too cumber-
some for practical use. This review updates the indications for IPPV in adult patients with acute
respiratory failure by examining available evidence from clinical trials and by considering new
management alternatives that have become available in the last 20 years. Indications for IPPV
based on specific threshold values for Pco2 and pH or on various indices of arterial oxygenation
have generally not been validated by clinical evidence, and it is unlikely that any cutoff value
would be applicable to all patients or all categories of acute respiratory failure. Stated another
way, there is probably no single value for arterial Pcoz, pH, or Po2 that by itself constitutes an
indication for IPPV. Compelling face validity justifies the use of IPPV in cases of apnea or when
it appears certain that respiratory arrest is about to occur. However, dyspnea, tachypnea, or the
subjective impression of respiratory distress are probably not in themselves justifications for emer-
gency intubation. It should be possible to avoid IPPV and its attendant complications in many
cases of acute hypercapnic respiratory failure. In acute exacerbations of chronic obstructive
pulmonary disease, noninvasive positive-pressure ventilation (NPPV) should be the initial ventilation
approach unless the patient has one of several specific exclusion criteria such as cardiovascular
instability or severely impaired mental status. It may also be possible to avoid intubation through
the use of NPPV in certain immunocompromised patients with early acute hypoxemic respiratory
failure. However, in other settings of acute hypoxemic respiratory failure, such as acute lung injury
and acute respiratory distress syndrome, this has not been shown. The use of IPPV may improve
outcomes in patients with severe cardiogenic shock. However, IPPV has not proven to be beneficial

in traumatic brain injury and flail chest, in the absence of other indications.
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Introduction

It seems logical that a state-of-the-art con-
ference on the techniques and clinical applications
of invasive mechanical ventilation should begin with
a systematic review of the indications for using it.
However, although there have been hundreds of
studies on the technical aspects and clinical uses
of ventilatory support, and on the process of dis-
continuing it once underway, surprisingly little work
has been done on the reasons and circumstances
for initiating this form of life support. In fact, al-

though some textbooks dealing with mechanical

ventilation include introductory chapters on indica-
tion,"™ a substantial number do not.”® and in some
books®® the indications for mechanical ventilation
cannot even be found in the index. Reviews and
chapters discussing indications usually either
rehash the pathophysiology of respiratory failure
or transpose guidelines developed for ventilator
weaning to the “front end” of the mechanical
ventilation sequence. Very few address head-on
the question of whether and when a given patient

should be intubated and placed on a ventilator.
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This paucity of studies and explicit discussions
of the indications for mechanical ventilation hints at
the inherent difficulty of this topic. Because
acute respiratory failure (ARF) is by definition
a threat to a patient’s life, clinicians have natu-
rally regarded ventilatory support as a “given” in
management. Specific indications have almost never
been studied directly, something as true in 2002 as
it was 2 decades ago when this subject was first
addressed at a Respiratory Care State-of-

9
the-art Journal conference.

But there have been important changes. Ven-
tilators and ventilation techniques have evolved,
and much more is known about the management
of certain forms of ARF. In this article | review the
development of the concept of ARF as it applies
to the decision development when to intubate
and ventilate a given patient, and list the indica-
tions put forward in the past by different authors
and expert groups. | then offer reasons why these
traditional indications need to be revisited and
review current understanding of the benefit of
invasive mechanical ventilation in different catego-
ries of ARF. After a brief discussion of how recent
data on ventilator-induced lung injury might im-
pact the decision to initiate invasive mechanical
ventilation, | conclude with a set of updated indi-
cations based on available experimental data in
the context of our understanding of the benefits

and hazards of this form of support.

This review is restricted to the ventilatory

support of adult patients with ARF. Indications for

Indications for Mechanical Ventilation in Adults 4 7

mechanical ventilation in infants and children are
not covered, nor is the subject of using long-term
mechanical ventilation as an elective therapy (rather
than as life support) to rest the ventilatory muscles
in patients with chronic ventilatory insufficiency.10
Because there is no generally accepted abbrevia-
tion for invasive mechanical ventilation, and because
the term “IMV” means something else, | use the
acronym IPPV for invasive positive-pressure
ventilation, in order to maintain a parallel with the
standard term NPPV (noninvasive positive-pressure

ventilation).

Evolution of the Concept of Acute
Respiratory Failure

The introduction of IPPV into common use as
a form of life support, around 1970, coincided with
spread of the concept of respiratory failure as a
physiologic state. Although the notion of respira-
tory failure as a derangement of the gas exchange
function of the lungs had been mentioned earlier,
widespread dissemination of the present concept
came primarily from EJM Campbell, especially in
his Goulstonian Lecture to the Royal College of

Physicians in London in 1965:

The function of the respiratory system is to secure
gas exchange between blood and ambient air so
that the arterial blood gas pressures are within
certain limits. Therefore respiratory failure may be
defined as impairment of this function of such
degree that the arterial blood gas pressure depart

from these limits.""
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Fig. 1 The oxyhemoglobin dissociation curve relating Po2 (X axis) to hemoglobin oxygen saturation (802,

Y axis), as modified by Campbell in 1965 and related to the clinical concept of respiratory failure. The curve is

not depicted at a constant pH of 7.40, but “has been given a ‘shift to the right’ in its lower part because

there is usually an acidaemia in respiratory failure.” (From Reference 11, with permission.)

Campbell emphasized the relationship of
arterial oxygen tension to the oxyhemoglobin
dissocciation curve (Fig. 1), indicating the Po2 and
hemoglobin saturation (Soz) values at which hy-
poxia posed threats to tissue function of increas-
ing severi’cy.11 He incorporated both alveolar
ventilation and arterial oxygenation in defining
respiratory failure, stating that the latter “..” is
present in a subject at rest breathing air at sea-
level if, because of impaired respiratory function,
the arterial blood PO2 is below 60mm Hg or the

P above 49 mm Hg.”11
CcOo2

To Campbell’s arterial P and P thresh-

02 CcOo2
olds for defining respiratory failure, Petty12 added
a time element, relating the suddenness with
which these thresholds were reached to the
potential threat to the life of the affected indi-
vidual. This introduced the concept of acute

respiratory failure:

[ARF] may be simply defined as the sudden
inability of the respiratory apparatus and heart
to maintain adequate arterial oxygenation and ad-
equate carbon dioxide elimination. In the final sense,
[ARF] is present when tissue oxygen transport and
carbon dioxide excretion are impaired; but because
of the difficulties of estimating tissue gas tensions,
arterial blood gas analysis is utilized to determine

presence and severity of [ARF]. b

Petty offered specific values for Po2 and Pcoz
and emphasized the importance of pH in addition

to PCO2 in determining the presence of ARF:

In brief, [ARF] has occurred when the arterial

P __is less than 50 mm Hg with or without P
02 co2
of greater than 50 mm Hg. In [ARF], the PCO2
elevation is incompletely compensated by renal
retention of bicarbonate, and a pH less than 7.3

is usually observed.”
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Respiratory Failure

v

Lung Failure

Y

Gas exchange failure

Manifiested by Hypoxemia

y

Pump Failure

Y
Ventilatory failure

manifested by Hypercapnia

Fig. 2 Schematic depiction of 2 basic forms of respiratory failure: failure of the gas exchange function

of the lung itself (hypoxemic respiratory failure) and failure of the bellows mechanism that ventilates

it (hypercapnic respiratory failure). (Modified from Reference 15, with permission)

Because arterial blood gas (ABG) measure-
ments assess both oxygenation and acid-base
balance, the concept subsequently emerged of 2
fundamental forms, or mechanisms, of ARF: failure
of gas exchange (oxygenation failure), manifested
primarily by hypoxemia, and failure of the bellows
function of the respiratory apparatus (ventilatory
failure), manifested primarily by hypercapnia and
acidemia.'* This conceptual distinction was nicely
depicted by Roussos in the diagram shown in
Figure 2."® Traditionally, indications for IPPV have
been formulated in relation to those 2 forms of

ARF, relying heavily on ABG values and pH.

Using ABG values to determine the presence
of acute hypoxic respiratory failure correctly diag-
noses this condition in the majority of cases, al-
though there are important exceptions with which
the clinician needs to be familiar. The ultimate
definition of acute hypoxic respiratory failure has
been stated as acute life- or vital organ-threaten-
ing tissue hypoxia.16 Table 1 lists the general phy-

siologic categories in which it occurs, along with

the measures or processes that determine each

category. Severe anemia or alteration of hemoglo-
bin function (as in carbon monoxide poisoning)
can produce life-threatening tissue hypoxia in the
absence of hypoxemia because of a reduction in
arterial oxygen content. Even with normal arterial
PO2 and hemoglobin, inadequate systemic oxygen
delivery (as in cardiogenic shock) can do the same
thing. In unusual circumstances, access of the
tissues to oxygen can be insufficient despite ad-
equate overall peripheral oxygen delivery, as may
be seen in severe sepsis, or the tissues themselves
may be rendered incapable of using the oxygen

delivered to them, as in cyanide poisoning.16

Petty’s definition of ARF 30 years ago12
acknowledged that the oxygenation problem was
ultimately at the tissue level, but relied on ABG
tensions because of the practical difficulties of
assessing tissue oxygenation. These difficulties have
not been overcome, despite many attempts using
blood lactate, percutaneous gas tensions, mixed
venous oxygen saturation, gastric tonometry, the
relationship between oxygen delivery and uptake,

and other measures. Arterial Poz’ and to a limited
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extent arterial oxyhemoglobin saturation as moni-

tored by pulse oximetry, remain the clinician’s pri-

Table 1. Mechanisms of Tissue Hypoxia

215 19904l9A 19ANSIANUAZLIELNIAING A

mary indicators of the clinician’s primary indicators

of the presence and severity of hypoxic ARF.

Category

Determinants

Inadequate oxygenation of arterial blood
Hypoxemia
Inadequate arterial oxygen content
Inadequate systemic oxygen delivery

Inadequate peripheral oxygen utilization

Sa0

arterial oxyhemoglobin saturation

Ca0

arterial oxygen content

Decreased arterial Po2
Decreased SaO2 and/or hemoglobin concentration
Decreased CaO2 and/or cardiac output

Impaired intracellular use and/or peripheral left-to-right shunting

Traditional Indications for Invasive
Mechanical Ventilation

In the era before ABG tensions and aspects of
ventilatory mechanics were routinely measured
outside the laboratory, IPPV was most often initi-

ated on the basis of bedside observation:

In most cases where atrtificial respiration is
considered, the need is self-evident. The
patient is cyanosed... The signs of hyper-

. 17
carbia may be present..

Clinical signs of hypoxia and acute hyper-
capnia, referred to in the above quotation, are
shown in Table 2."® These signs are nonspecific
and mostly subjective, and are of little help in
deciding when to intubate and ventilate a given
patient. However, on the heels of the new physiol-
ogy-based definitions of ARF came attempts to
objectify the indications for intubating and venti-
lating patients. Table 3 is typical of the lists of in-
dications found in many respiratory care textbooks.
These lists range from the relatively comprehen-

sive, as in Table 3, to the very simple. As an

illustration of the latter, one recent mechanical
ventilation book® echoes a classic text of a gen-
eration ago19 in listing just 4 basic indications for
mechanical ventilation:

® Apnea

® Acute ventilatory failure

® Impending acute ventilatory failure

°

Severe oxygenation deficit

In this simple list the indications are con-
ceptual rather than specific, and no more precise
definitions of such things as “impending acute
ventilatory failure” and “severe oxygen deficit” are
attempted. The texts offering this list are detailed
and objective in many other areas, and the ab-
sence of specificity illustrates how difficult it is to

state exact criteria that would apply to all patients.

An attempt to create a more physiologi-
cally-based set of indications was included in
the American College of Chest Physicians 1993
consensus conference on mechanical ventilation,
in the form of a set of physiologic and clinical

objectives (Table 4).20
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Why Revisiting the Traditional Indications
Is Appropriate

Lists of measurements such as those in Table
3, or of overall objectives as in Table 4, leave

something to be desired, particularly for the inex-

Indications for Mechanical Ventilation in Adults 4 11

perienced clinician. In the last 2 decades it has also
become apparent with the reemergence of NPPV
and the publication of a few clinical trials that the
indications for IPPV for ARF in different clinical set-

ting may be different.

Table 2. Clinical Signs of Acute Respiratory Failure

Hypoxia or Hypoxemia

Acute Co2 Retention

Headache

Impaired motor function or judgment
Confusion, delirium
Unconsciousness

Hypotension

Tachycardia

Central cyanosis

Peripheral vasodilation

Adapted from Reference 18

Headache
Dizziness

Confusion
Unconsciousness
Asterixis

Miosis, papilledema
Hypertension

Diaphoresis

Reassessment of the traditional indications for
mechanical ventilation in light of current thinking
and available data is a good idea for 3 main
reasons. First, a number of the individual indica-
tions listed in Table 3 were originally used in the
context of weaning ventilatory support and turn
over to be illogical, incomplete, or impractical as
indications for starting it. For example, minute
ventilation, tidal volume, and vital capacity can be
measured in nonintubated patients with respiratory
distress, but this is seldom done. The same goes
for maximum inspiratory pressure, maximum vol-
untary ventilation, functional residual capacity, and
dead space fraction. The methods used to deter-
mine these things in spontaneously breathing pa-
tients come from the pulmonary function labora-
tory, and they are both cumbersome to perform

and difficult to apply accurately. ABGs are readily

available, but the inspired oxygen fraction in the
patient’s lower airway cannot usually be known
for certain, which means that indications based on
alveolar PO2 must at best be estimates. In addi-
tion, as pointed out earlier, assessment of acute
oxygenation failure at the tissue level using blood
gases alone may either miss this condition when
it is present or diagnose it when it is absent.
Second, there are alternatives to IPPV today
that were not widely used when the indications in
Table 3 were formulated. The availability of high-
flow oxygen blenders and of continuous positive
airway pressure (CPAP) and NPPV delivered via
mask makes it possible to manage some cases
of both hypoxemic and hypercapnic ARF without
intubation. In addition, as discussed below, not
every patient who requires an artificial airway

needs assisted ventilation.
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Table 3. Measurements Used in Textbooks and Other Sources as Indications for Mechanical Ventilation

Mechanical Ventilation

Ratio of arterial to alveolar Po2
Ratio of arterial Po2 to fraction of inspired oxygen (mm Hg)

Intrapulmonary right-to-left shunt fraction

*Ranges and multiple values indicate different threshold values
given in different sources.

Adapted from Reference 9.

Measurement Normal Indicated®*
Tidal volume (mL/kg) 5-8 <5
Vital capacity (mL/kg) 65-75 <10-15
Forced expiratory volume in the first second (FEV1 mL/kg) 50-60 <10
Functional residual capacity (% of predicted value) > 80 <50
Respiratory rate (breaths/min) 12-20 > 35
Maximum inspiratory pressure (cm H20) 80-120 < 20-30
Minute ventilation (L/min) 5-8 > 10
Maximum voluntary ventilation (VE, L/min) 120-180 < 20; <2 x VE
Dead space fraction 0.25-0.40 > 0.60
Arterial Pco2 (mm Hg) 36-44 > 50
Arterial Po2 (mm Hg) 75-100 (on air) < 50 (on air)

Alveolar-arterial Po2 difference while breathing 100% O2 (mm Hg)

< 70 (on mask 0O2)

25-65 > 350-450
0.75 < 0.15
350-450 < 200
< 0.05 > 20-30

Finally, the traditional indications for IPPV are
not primarily evidence-based. The lists in Tables 3
and 4 were generated from recommendations
of “authorities”. By extrapolation from other clinical
or laboratory settings, or at best from anecdotal
observations in patients. In the present era of
evidence-based medicine”’ several schemes have
been developed for assessing the quality of
the evidence for a diagnostic test or treatment.
Although it is simpler than some other widely-
quoted systems,22 the 3-category approach of
the Oxford Centre for Evidence-Based Medicine™
works well for evaluating the evidence pertaining
to indications for mechanical ventilation. This sys-

tem rates evidence as follows:

e Category I: Evidence from randomized con-
trolled trials
e (Category Il: Convincing nonexperimental
evidence
e Cateory llI: Interventions without substan-
tial evidence
In their evaluation of the evidence base for
inpatient general medicine, Ellis et a’® considered
Category Il evidence in this scheme to be
“interventions whose face validity is so great that
randomized trials were unanimously judged by the
team to be both unnecessary and, if a placebo

|77

would have been involved, unethical.” Assessments
of the evidence base for clinical practice in both

general inpatient medicine®® and thoracic surgery24
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have concluded that while such practice may in- scheme. This turns out definitely to be the case

deed be judged evidence-based, the evidence lies with initiating IPPV in adult patients with ARF.

overwhelmingly in Categories Il and Ill of this

Table 4. Physiologic and Clinical Objectives of Mechanical Ventilation*

Physiologic Objective

Rationale or Comment

Support or otherwise manipulate
pulmonary gas exchange

Alveolar ventilation

Arterial oxygenation
Increase lung volume

End-inspiratory lung inflation

End-expiratory lung volume

Reduce or otherwise manipulate the

work of breathing

To unload the respiratory muscles

Normalize alveolar ventilation, except where specific circumstances dictate
otherwise (eg, increased intracranial pressure)

Maintain acceptable SaO2 (eg, > 90%) and PaO2 (eg, > 60 mm Hg)

Achieve sufficient lung expansion to prevent or treat atelectasis and its adverse
effects
Achieve and maintain increased FRC in conditions in which a lower FRC may

be detrimental

Reduce patient work of breathing when this is judged inappropriately elevated

by increased airway resistance or reduced compliance

Clinical objective

Rationale or Comment

Reverse hypoxemia

Reverse acute respiratory acidosis

Relieve respiratory distress

Prevent or reverse atelectasis

Reverse ventilatory muscle fatigue
Permit sedation and/or neuromuscular
Blockade

Decrease systemic or myocardial
oxygen consumption

Reduce intracranial pressure

Stabilize the chest wall

FRC
Sa02

functional residual capacity

arterial oxyhemoglobin

Saturation

Adapted from Reference 20.

Relieve potentially life- or tissue-threatening hypoxia

Correct immediately life-threatening acidemia, rather than necessarily to achieve
a normal PaCO2

Relieve intolerable patient discomfort while primary disease process reverses or
improves

Avoid or correct adverse clinical effects of incomplete lung inflation

Unload ventilatory muscles in circumstances or acutely increased and intolerable
loads

Allow patient to be rendered incapable of spontaneous ventilation, as for
procedures or in certain disease states

Lower systemic and/or myocardial oxygen demand when work of breathing or
other muscle activity contributes to impaired systemic oxygen delivery or
excessive cardiac work load

Reduce intracranial blood volume through controlled hyperventilation in acute
intracranial hypertension

Compensate for inadequate bellows function and lung expansion due to loss of

thoracic integrity
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Does Every Ventilated Patient Need to
Be Intubated?

Before evaluating current data supporting
the use of IPPV in different clinical settings, 2 im-
portant questions need to be addressed: whether
the need for ventilatory support in ARF necessarily
means that the patient requires intubation, and
whether the presence of an endotracheal tube
automatically implies the need for ventilatory sup-

port.

Twenty years ago the answer to the first
question would generally have been “yes.” Although
patients with ARF were sometimes treated with in-
termittent positive-pressure breathing treatments
by means of mouthpieces or face masks prior to
the availability of volume-targeted ventilation and
intensive care units (ICUs), this practice was sub-
sequently considered unphysiologic and danger-
ous and IPPV became the standard of care.
However, there is now a large amount of clinical
evidence that positive pressure ventilation can be
administered effectively and safely to patients
with ARF without an artificial airway at least

% The 2 clinical

under certain circumstances.”
settings for which the current evidence base for
NPPV in ARF is strongest are managing ventila-
tory failure due to acute exacerbation of chronic
obstructive pulmonary disease (COPD) (as will be
discuss below) and facilitating weaning in patients
who are marginal candidates or have required

prolonged ventilatory suppor’t.ﬂ29

The latter topic
is addressed in the paper by Epstein in the pro-
ceedings from this conference,® and will not be

discussed further here.
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Does Every Intubated Patient Need to
be Ventilated?

The second general question for discussion is
wherther endotracheal intubation in an acutely ill
patient automatically carries with it the need for
ventilatory support. Although when intubation is
required because of ARF mechanical ventilation
can be assumed to be required, this has never
been systematically studied in terms of patient
outcomes, and there are several circumstances in
which the needs for intubation and ventilatory
support appear to be distinctly separate. These
include upper airway obstruction as in acute
epiglottitis), the inability to protect the lower air-
ways from aspiration (as in cases of severe bulbar
weakness), and the need for airway access to re-
move respiratory secretions (as in some severely
debilitated patients who cannot clear their air-

ways spontaneously).

Even when intubation is carried out for one
of the above circumstances rather than for ARF,
in patients whose ability to ventilate can be as-
sumed to be normal, the institution of IPPV, or at
least the use of a low level of pressure support,
has become routine in many institutions. The ratio-
nale usually given is that patients are subjected
to needless dyspnea and excessive breathing
work when made to “breathe through a straw,” by
which is meant an endotracheal or tracheostomy
tube without some form of inspiratory assistance.

31-33

Both bench studies and measurements in

patients %3 have shown that adding pressure
support diminishes inspiratory work during spon-
taneous breathing through an endotracheal tube,
and it is reasonable to conclude that in frail

patients with marginal ability to sustain resting
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ventilatory needs this may make a clinical difference
during weaning. However, direct evidence to sup-
port this conclusion is lacking, as is convincing evi-
dence to support this conclusion is lacking, as is
convicing evidence that weaning with pressure sup-
port is superior to the traditional T-piece method.***’
For many patients who are intubated because of
upper airway obstruction, the need for airway
protection, or for tracheobronchial toilet, the routine
use of IPPV increases expense and caregiver labor
without evidence that any clinically important benefit
is obtained.

Figure 3 shows work of breathing data ob-

tained from intubated normal human volunteers

breathing with varying frequencies through differ-

anil of bemalhing [Lirren)

Indications for Mechanical Ventilation in Adults 4 15

ent-sized endotracheal tubes in order to vary
minute ventilation.® The figure shows that the
increase in breathing work imposed by tubes of
= 7.0 mm internal diameter is minimal at minute
ventilations of = 10 L/min , and very modest with
tubes = 8.0 mm internal diameter even at 15
L/min. Thus, it seems reasonable to conclude that
adult patients who require endotracheal intubation
for upper airway obatruction, to provide airway
protection, or to facilitate secretion removal, and
who have no other indication for ventilatory sup-
port, do not need IPPV if the tube is a size 7

or greater in the presence of a normal minute

ventilation requirement.

W (LimirE]

Fig. 3 Work of breathing as recorded in healthy adult volunteers breathing spontaneously at different

minute ventilations (VE) through endotracheal tubes of various sizes. At a VE of = 10 L/min, the

additional WOB imposed by the endotracheal tube was small if the tube’s internal diameter was

= 7 mm; a minute ventilation of = 15 L/min was not associated with excessive WOB if the tube

was = 8 mm internal diameter. Internal diameters: solid circle = 6 mm, open squares = 7 mm, solid

triangles = 8 mm, open circles = 9 mm, open triangles = 10 mm. (From Reference 38, with permission.)
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Indications for Mechanical Ventilation in
Different Clinical Situations Apnea and
Impending Respiratory Arrest

Respiratory arrest is the ultimate Category Il
indication (one whose face validity is so great
that a controlled study could not ethically be
done), and it is not surprising that a literature
search failed to find primary data supporting it.
“Impending respiratory arrest” is more problematic
in that it is difficult to define prospectively. In-
tubation and the institution of IPPV are commonly
carried out because the evaluating clinicians
judge the patient to be in respiratory distresss.
“tiring,” and “about to arrest.” There have been
no studies of the extent of agreement among
different clinicians in identifying impending res-
piratory arrest, and no direct comparisons of IPPV
with some alternative therapy in patients meeting

that description.

Wood et al®® studied the effect of a pro-
tocol of NPPV, as compared to “usual therapy,”
on intubation rates among patients in the emer-
gency department who were judged to be in
acute respiratory distress. They considered for
study entry tachypneic patients with acute onset
of moderate to severe dyspnea, as assessed by
the emergency department physician, but who
did not have “an immediate indication for endo-
tracheal intubation” or any of several other exclu-
sion factors. Once in the study, patients were in-
tubated if they suffered respiratory arrest, had
respiratory pauses with loss of consciousness or
gasping for air, became uncontrollably agitated,
or developed bradycardia or severe hypotension.
Of 16 patients randomized to receive NPPV, 7

required intubation and IPPV, as compared to 5

215 19904l9A 19ANSIANUAZLIELNIAING A

of 11 patients in the “usual therapy ” group. These
rates were not statistically different, although the

groups were small.

That study involved a highly selected popu-
lation, in that only 87 patients were considered
and 27 enrolled during a 6-month period in a
busy urban teaching hospital’s emergency depart-
ment. Whether its results could be generalized
to a larger population of patients presenting with
acute respiratory distress is unknown. More im-
portantly, with respect to the question of when
patients with respiratory distress should be in-
tubated, the study attempted to standardize the
indications for IPPV but did not analyze whether

those indications were the appropriate ones.

Thus, apnea and impending respiratory arrest
remain general indications for IPPV, and how the
latter is defined remains up to the judgment of

the individual clinician.

Acute Exacerbation of COPD

A great deal of work has been done on
NPPV as an alternative to IPPV in patients present-
ing with acute exacerbations of COPD, although
this work does not directly address the validity of
the criteria used for intubation. Numerous ran-
domized controlled trials have shown improved
ABG values and pH, lower rates of intubation,
reduced in-hospital mortality, and decreased hos-
pital length of stay when NPPV is used (Category

42 Based on the available data, as

| evidence)
well as the consensus opinions of the experts
on the panel, the Global Initiative for Obstructive
Lung Disease (GOLD)40 endorses the selection and

exclusion criteria for NPPV in acute exacerba-
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tions of COPD used in the study by Kramer et
al® (Table 5).

The GOLD panel further endorsed the cri-
teria shown in Table 6 as indications for invasive
mechanical ventilation in acute exacerbations of
COPD.* A mixture of objective and subjective
criteria, these indications are based on Category
Il and Category lll evidence in that none of them
has been subjected to a prospective clinical trial.
For example, whether the threshold for intubation
based on respiratory acidosis should be a Pacoz

of 60 mm Hg and pH 7.25, or some more or less

stringent cutoffs, has not been determined.

Although only clinical experience and com-
mon sense support the statement, the time course
and direction of change in arterial PCO2 and pH

are probably important. It would be reasonable
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to intubate a patient in whom respiratory acidosis
was worsening despite aggressive initial treat-
ment, while continuing with noninvasive manage-
ment would seem appropriate despite the same
Pcoz and pH values if the patient’s condition were

stable or improving.

The patient’s mental status also seems to
be very important in the decision of whether to
intubate-probably more important than any thresh-
old values for PCO2 and pH, other things being
equal. If the patient remains awake and able to
cooperate with aerosol therapy and NPPV, defer-
ing intubation seems justified despite the blood
gas values. This recommendation is consistent
with the GOLD panel’s recommendations in Table
5 and 6, although not explicitly stated or sup-

ported by experimental evidence.

Table 5. Selection and Exclusion Criteria for Noninvasive Positive Pressure Ventilation

in Acute Exacerbations of Chronic Obstructive Pulmonary Disease

Selection Criteria (at least 2 should be present)

Moderate to severe dyspnea with use of accessory muscles and paradoxical abdominal motion

Moderate to severe acidosis (pH 7.30-7.35) and hypercapnia (PaCO2 45-60 mm Hg)

Respiratory frequency > 25 breaths/min

Exclusion Criteria (any 1 is sufficient)

Respiratory arrest

Cardiovascular instability (hypotension: dysrhythmias: acute myocardial infarction)

Somnolence; impaired mental status; uncooperative patient

High risk of aspiration
Viscous or copious secretions

Recent facial or gastroesophageal surgery

Craniofacial trauma; fixed nasopharyngeal abnormalities

Extreme obesity

Adapted from Reference 43.
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Table 6. Indications for Invasive Mechanical Ventilation in Acute Exacerbations of Chronic

Obstructive Pulmonary Disease

Severe dyspnea with the use of accessory muscles and paradoxical abdominal motion

Respiratory frequency > 35 breaths/min

Life-threatening hypoxemia (PaO2 < 40 mm Hg or PaO2/FIO2 < 200mmHg)

Severe acidosis (pH < 7.25) and hypercapnia (PaCO2 > 60 mm Hg)

Respiratory arrest

Somnolence; impaired mental status

Cardiovascular complications (hypotension; shock; heart failure)

Other complications (metabolic abnormalities; sepsis; pneumonia; pulmonary embolism; barotrauma; massive

pleural effusion)

Failure of NPPV (or exclusion criteria listed in Table 5)

NPPV
FIO2

noninvasive positive-pressure ventilation

fraction of inspired oxygen

Adapted from Reference 40.

Acute Severe Asthma

The mortality rate among patients with acute
severe asthma requiring IPPV appears to have de-
creased substantially with the use of lower tidal
volume than was formerly employed, premissive
hypercapnia, and other aspects of current manage-

4445
ment.

Retrospective studies have also shown
that relatively few patients with acute severe asthma
require IPPV, despite initially severe air flow ob-
struction and respiratory acidosis.*®*’ however, no
clinical trials to define the specific indications for
intubation and mechanical ventilation have been
reported. These indications may be similar to those
for COPD, although the potential for more rapid
physiologic improvement in asthma and the fact
that patients with asthma are often younger and
healthier than patients with COPD raise doubt about

this statement. Two retrospective reviews suggest

that NPPV may be effective in avoiding intubation in
status asthmaticus,”"*® although whether noninvasive
ventilation will prove to have a role in managing this

condition remains to be established.

Neuromuscular Disease

In acute ventilatory insufficiency complicating
neuromuscular disorders such as myasthenia gravis
and the Guillain-Barre syndrome, there is agree-
ment among experienced clinicians that IPPV is
best initiated before the development of acute
respiratory acidosis.”® Vital capacity and maximum
inspiratory pressure have been used as indices of
ventilatory muscle function in those conditions, with
commonly cited thresholds of 10 or 15 mL/Kg for

the former”*>® and 20 to 30 cm H20 for the lat-

ter,”® but no studies specifically evaluating those

thresholds have been reported.
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Acute Hypoxemic Respiratory Failure
The only studies published to date that per-
tain even indirectly to indications for IPPV in pa-
tients with acute hypoxemic respiratory failure
have been evaluations of CPAP and NPPV. Delclaux
and associates performed a randomized controlled
trial of CPAP administered via face mask versus
usual therapy in patients presenting with acute
hypoxemic, nonhypercapnic respiratory failure and
bilateral pulmonary infiltrates.”’ The cause of ARF
was acute lung injury in 102 patients and cardiac
pulmonary edema in 21 patients. In that study,
CPAP tended to improve arterial oxygenation early,
as compared with oxygen delivered without in-
creased pressure (PaOZ/FIo2 after 1 h, 203 vs 151
mm Hg, respectively, p = 0.20). However, there were
no differences in the numbers of patients who
required intubation (21% vs 24% in CPAP and
control groups, respectively), in in-hospital mortal-
ity, or in ICU length of stay. In addition, more pa-
tients in the CPAP group suffered adverse events
(14 patients vs 5, p = 0.03, including 4 in the CPAP
group with cardiac arrest), perhaps because the
use of mask CPAP tended to delay the decision

to intubate.

Antonelli et al performed a randomized clini-
cal trial of NPPV in patients with acute hypoxemic
respiratory failure (Paoz/F|oz < 200 mm Hg) as an
alternative to IPPV.* Twenty-two of 32 patients
randomized to the NPPV group were managed
successfully without intubation, whereas, by design,
all 32 patients in the control group were intubated.
There were fewer complications during the ICU
stay among the patients randomized to NPPV (12
vs 21, p = 0.02), but ICU mortality was not dif-
ferent (9 NPPV patients died vs 15 IPPV patients,
p = 0.19).
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In a randomized clinical trial of NPPV versus
usual management in 61 patients with ARF of vari-
ous etiologies, Martin et al found that intubation
was required less often when NPPV was used,
particularly in patients with primary diagnoses other
than COPD.”> Non-COPD patients in the NPPV
group had 8.45 intubation per 100 ICU days, as
compared with 30.30 in the usual care group (p =
0.01). Deaths per 100 ICU days were not different
in the 2 treatment groups (2.39 vs 4.27 in NPPV

and usual care groups, repectively, p = 0.21).

Two clinical trials have evaluated the efficacy
of NPPV in immunocompromised patients with
acute hypoxemic respiratory failure, a population
in whom avoidance of intubation and IPPV may

54,55 .
Antonelli et al ran-

be particularly desirable.
domized solid organ transplant patients with acute
hypoxemic respiratory failure to receive either NPPV
(20 patients) or oxygen via face mask (20 pa’rients).54
Patients treated with NPPV were more likely to
experience an improvement in arterial oxygenation
(Paoz/FIO2 increased in 12 vs 5 patients, p = 0.03),
required intubation less often (4 vs 14 patients,
p = 0.002), were less likely to die in the ICU (4
vs 10 patients, p = 0.05), and had fewer serious
complications (4 vs 10 patients, p = 0.05). How-
ever, total hospital mortality was not different in

the 2 groups.

In the second randomized clinical trial in-
volving immunosuppressed patients, in this case
with relatively early acute hypoxemic respiratory
failure, Hilbert et al treated 26 patients with NPPV
and 26 with standard therapy.55 Intubation was
required in 12 patients in the NPPV group, as
compared with 20 patients in the control group

(p = 0.03). There were fewer complications in the
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NPPV group (13 vs 21, p = 0.02), fewer ICU deaths
(10 vs 18 in NPPV and control patients, respec-
tively, p = 0.03), and overall hospital mortality was

less (13 vs 21 patients, p = 0.02).

Based on the findings of those studies, it
can be concluded that although CPAP via mask
may initially improve arterial oxygenation more
than supplemental oxygen at ambient pressure in
patients with acute hypoxemic respiratory failure,
the need for intubation is not reduced and adverse
events may actually be increased. The findings of
a reduced need for intubation with NPPV in 2
randomized ftrials in immunocompromised patients
with acute hypoxemic respiratory failure are en-
couraging and suggest that this approach should
be used preferentially in such patients. It is unclear
whether NPPV can prevent the need for intubation
in other patient populations with non COPD ARF,
and survival does not appear to be affected,
according to the results of the small trials pub-

lished to date.

Published studies do not answer the ques-
tion of when to intubate patients with acute hy-
poxemic respiratory failure. Particularly, there is no
evidence to say what threshold for Paoz/F|oz or
other measure of oxygenation failure should be
used as an indication for intubation, or in fact
whether such a threshold could be identified.
Most patients with acute hypoxemic respiratory
failure have tachypnea and subjective respiratory
distress, and many of them have altered mental
status, hypotension, or other findings that can
guide the clinician in deciding whether IPPV will
be required. There is no good evidence that an
isolated finding of hypoxemia of any severity is

a separate, independent indication for IPPV.
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Heart Failure and Cardiogenic Shock
As in acute hypoxemic respiratory failure of
noncardiac origin, there is little clinical evidence
to establish indications for IPPV in acute cardiac
pulmonary edema. One small clinical trial com-
pared NPPV with standard oxygen therapy in
patients with acute cardiogenic pulmonary edema.”®
One of 19 patients treated with NPPV required in-
tubation, as compared to 6 of 18 patients given
usual therapy (p = 0.037). Patients given NPPV
responded more rapidly with respect to respira-
tory rate and time to oxygen saturation of 96%
(measured via pulse oximetry), but there were no
differences in mortality or hospital length of stay.
An earlier systematic review of available evidence
on the use of CPAP or NPPV in patients with car-
diogenic pulmonary edema concluded that CPAP
had a modest effect in reducing the need for
intubiation (risk difference,- 26%, 95% confidence
intervals -13 to -38%) without a definite effect on
mortality, and that insufficient evidence existed
on the use of NPPV to draw conclusions.”’ As

of the time of this writing (December 2001) this

situation had not changed.

Cardiogenic shock may represent a separate
indication for IPPV, to decrease the oxygen cost of
breathing at a time of severely reduced cardiac
output, although this has not been subjected to
a randomized controlled trial. Aubier et al showed
in a dog model of cardiogenic shock that it was
possible to impair cardiac output sufficiently that
animals forced to breathe spontaneously during the
3-hour experiment all died of respiratory failure,
whereas animals that were mechanically ventilated
under otherwise identical circumstances all sur-

vived that period.58 A nonrandomized study of 28
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patients with cardiogenic shock treated with an in-
tra-aortic balloon pump found that successful wean-
ing from the pump occurred more often in patients
who were intubated and ventilated with positive end-
expiratory pressure than in patients whose breath-
ing was not assisted (9 of 10 ven-tilated patients vs
8 of 18 nonventilated patients, p = 0.04).59
Hospital survival was also higher in the ventilated
patients (8 of 10 patients vs 5 of 18 patients in
the ventilated and nonventilated groups, respectively,
p = 0.01). This experience is suggestive but does
not establish cardiogenic shock as a separate

indication for IPPV.

Acute Brain Injury

Short-term hyperventilation constricts cerebral
blood vessels, reducing cerebral blood flow and
cerebral blood volume, and can rapidly lower in-
tracranial pressure in patients with traumatic brain
injury.eo‘61 On the basis of these physiologic
effects, controlled hyperventilation, to an arterial
PCO2 of 25-30 mm Hg, was a mainstay of manag-

63
How-

ing traumatic brain injury for decades.”
ever, a randomized controlled trial by Muizelaar
et al® comparing controlled hyperventilation with
and without administration of the buffer trometha-
mine (THAM) to management with normocapnia,
found improved outcomes at 3 and 6 months
when hyperventilation was avoided. Primarily as a
result of that study, the use of routine hyperven-
tilation has been abandoned by most neurosur-
geons, and is considered contraindicated by the
Joint Committee on Trauma and Critical Care of

the American Association of Neurologic Surgeons

and the Congress of Neurologic Surgeons.65
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Although their effects on patient outcomes have
not been formally studied, brief periods of hyper-
ventilation to lower sudden increases in intracranial
pressure are still widely used, along with other
measures. However, on the basis of available evi-
dence, traumatic brain injury by itself cannot be

considered an indication for IPPV.

Flail Chest

When several ribs are fractured in 2 or more
places, the chest wall may become unstable and
paradoxical inward motion may occur during spon-
taneous inspiration. Because of fears that this con-
dition would result in ventilatory failure in the short
term and severe lung restriction with eventual
healing, it was once common practice to achieve
“Internal pneumatic stabilization” with controlled
mechanical ventilation, and to continue this for many
days, until all evidence of paradoxical chest wall
motion had resolved.®*® However, animal experi-
ments showed that severe pulmonary dysfunction
in flail chest was primarily the result of underlying
lung injury, and several clinical series suggested
that patients with fail chest fared no worse than
patients with comparable pulmonary dysfunction but

68,69

without fail chest. These and subsequent

. 70,71
series

showed better outcomes among patients
with flail chest in whom intubation and IPPV were

avoided.

Although no randomized clinical trial of IPPV
versus its avoidance has been reported, available
evidence supports the conclusion that flail chest
injury is not a separate indication for IPPV in
patients who do not have any of the other

indications discussed in this review.
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Implications or Recent Research on Ven-
tilator-Induced Lung Injury

Randomzied controlled trials in patients with
acute respiratory distress syndrome have shown
that management strategies for IPPV that limit lung
distention and transalveolar pressure substantially
improve survival.”?"®  Much of the benefit of the
“lung-protective” ventilatory strategies used in those
trials appears to derive from decreases in ventila-
tor-induced lung injury and in other, systemic
effects of what has been called “biotrauma.””* " If
IPPV that causes less lung stretch leads to better
outcomes than ventilation at higher pressures and
volume, it stands to reason that the avoidance
of IPPV altogether, through the use of NPPV and
other measures to augment ventilation and oxy-
genation, might be even better for the patient.
The clinical circumstances in which such an ap-
proach might be effective and safe have yet to be
defined, but more research testing this hypothesis

may be expected in the future.

Contraindications to Mechanical Ventila-
tion

Invasive mechanical ventilation is hazardous,
uncomfortable, and expensive, and thus should
not be used when it is not needed. Though the
indications for IPPV in most clinical circumstances
remain uncertain, it is clear that avoiding unneces-
sary IPPV is a worthwhile goal. The complica-
tions associated with IPPV are legion and often
lethal.””"® Few data are available on their incidence,”
but whatever the figure and in any practice
setting, they are too common. The most severe of
the frequently encountered complications-including
pneumothorax, ventilator-associated pneumonia,
and ventilator-induced lung injury-are primarily
phenomena of IPPV, and are either not seen at all

or are much less frequent in patients who are
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not intubated.

Intubation and IPPV should not be the first
approach in managing patients with acute exacer-
bations of COPD. The available evidence on man-
aging this condition is such that IPPV and NPPV
cannot be considered equally acceptable alterna-
tives, left to the discretion of the clinician: IPPV
is contraindicated in acute COPD exacerbations,
except when exclusion criteria for NPPV (listed in
Table 5) are present or when management with

NPPV has been attempted unsuccessfully.

Invasive mechanical ventilation is contraindi-
cated when it is contrary to the expressed wishes
of a competent patient or designated surrogate
making decisions on the patient’'s behalf. As
with cardiopulmonary resuscitation and other life-
sustaining measure, IPPV could also be considered
contraindicated when its use would be medically
futile-that is, when there is no reasonable likeli-
hood that it could extend the patient’s life in a

meaningful way.

Conclusions and Recommendations
Most of the indications for IPPV listed in text-
books and previous reviews have been empirical
or have consisted of transposed thresholds for ven-
tilator weaning. Many of the physiologic measure-
ments in such lists are cumbersome or inappli-
cable in acutely ill, nonintubated patients, and few
of them are actually used in deciding whether to
intubate and ventilate a given patient. In addition,
for most clinical settings, the available evidence
does nor justify the degree of specificity that has
been used in defining the listed indications. Based
on currently available evidence, and in the context
of today’s practice, the indications for IPPV should

be revised (Table 7)
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Table 7. Indications for Invasive Mechanical Ventilation in Adults with Acute Respiratory Failure

Invasive mechanical ventilation is indicated in any of the following circumstances:

Apnea or impending respiratory arrest
Acute exacerbation of COPD* with dyspnea, tachypnea, and acute respiratory acidosis (hypercapnia and decreased arterial
pH), plus at least one of the following:
Acute cardiovascular instability
Altered mental status or persistent uncooperativeness
Inability to protect the lower airway
Copious or unusually viscous secretions
Abnormalities of the face or upper airway that would prevent effective NPPV
Progressive respiratory acidosis or other deterioration despite intensive therapy, including NPPV
Acute ventilatory insufficiency in neuromuscular diseases, in the presence of any of the following:
Acute respiratory acidosis (hypercapnia and decreased arterial pH)
Progressive decline in vital capacity to < 10-15 mlL/kg
Progressive decline in maximum inspiratory pressure to < 20-30 cm H20
Acute hypoxemic respiratory failure with tachypnea, respiratory distress, and persistent hypoxemia despite administration
of high FIO2 via high-flow system, or in the presence of any of the following:
Acute cardiovascular instability
Altered mental status or persistent uncooperativeness
Inability to protect the lower airway
Need for endotracheal intubation to maintain or protect the airway or to manage secretions, in the following settings:
Endotracheal tube = 7.0 mm internal diameter with minute ventilation > 10 L/min

Endotracheal tube < 8.0 mm internal diameter with minute ventilation > 15 L/min

In the absence of the above conditions, emergency intubation and IPPV are not necessarily indicated in the following

circumstances before other therapies have been tried:

Dyspnea; acute respiratory distress

Acute exacerbation of COPD

Acute severe asthma

Acute hypoxemic respiratory failure in immunocompromised patients
Hypoxemia as an isolated finding

Traumatic brain injury

Flail chest

*Also applies to acute severe asthma if respiratory acidosis or airflow obstruction has worsened despite aggressive
management with bronchodilators and other therapy.

COPD = chronic obstructive pulmonary disease

fraction of inspired ioxygen

102
NPPV = noninvasive positive-pressure ventilation
IPPV = invasive positive-pressure ventilation
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Apnea and imminent respiratory arrest con-
stitute the most obvious indications for IPPV,
although it is unlikely that evidence beyond
Category Il (compelling face validity) will be put
forward. However, dyspnea, tachypnea, and the
appearance of respiratory distress, by themselves,
do not appear sufficient to justify invasive mechani-
cal ventilation. In caring for patients with acute
respiratory distress, there may be time for further
assessment rather than emergency institution of

IPPV if the vital signs are stable and no other

obvious indication for intubation is present.

Because NPPV can obviate the need for in-
tubation in the majority of patients with acute ex-
acerbations of COPD, this should be the approach
of first choice unless cardiovascular instability, al-
tered mental status, or one of the other exclusion
criteria listed in Table 6 is present. There is no
evidence that intubation should be performed at
any particular pH or Pa002 value if the patient is
alert enough to cooperate with therapy. Acute-on
chronic ventilatory failure in patients with kyphos-
coliosis or other chronic musculoskeletal dis-
orders appears to be another circumstance in which
NPPV may be effective in resting the ventilatory
muscles and avoiding the complications of IPPV;
the same cautions and exclusions as with COPD
can be assumed to apply. Although NPPV has not
been proven to be effective in acute severe
asthma, the indications for IPPV in that condition
are otherwise probably similar to those in COPD

exacerbations.

Ventilatory muscle weakness is the primary
cause of ARF in neuromuscular disorders, and it is
logical to use assessments of ventilatory muscle

function, such as vital capacity and maximum in-
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spiratory pressure, in deciding whether to institute
IPPV. At present, however, the threshold values for
those measurements below which outcomes can
be improved by IPPV remain undefined. It would
seem desirable to intervence before frank ventila-
tory failure occurs in patients with rapidly worsen-
ing ventilatory muscle function, and this is proba-
bly one clinical setting in which acute respiratory
acidosis of any severity should lead to prompt

intubation.

Although IPPV remains a mainstay of the
management of acute hypoxemic respiratory fail-
ure, there is no convincing evidence that hypox-
emia per se is an indication for invasive ventila-
tory support. On the other hand, simply relieving
arterial hypoxemia may not be enough in patients
with increased work of breathing and respiratory
distress in conditions such as diffuse pneumonia
and acute lung injury. The presence of substantial
acute comorbidity, partculartly cardiovascular insta-
bility, or of altered mental status, in a patient with
acute hypoxemic respiratory failure, should push
the clinician toward intubation. In immunocom-
promised patients, in whom IPPV causes discom-
fort and is associated with poor outcomes, NPPV
appears to be preferable in initial management if

there are no contraindications to its use.

Finally, although IPPV is often required in
patients with traumatic brain injury or flail chest,
the indications for intubation and initiation of ven-
tilatory support in those conditions not appear to
be different from those for other patients with trauma.
In all instances, clinicians must consider the
individual aspects of each case and use clinical
judgment in applying the indications and potential

indications for IPPV discussed in this article.
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gnsfnessuisuie weaning techniques
sl waensdne § 2 nsfnsiiunsine
WUU randomized trials %9 2 msdnm ¥inlugioe
i mwﬁ"ﬂﬂmmﬁjﬂaﬂﬁLtuﬂﬁmmwznamm%aamﬂ
welapanld welin1un19na 8y spontaneous
breathing nsAnsusniduwes Brochard wazamus'®
Fuudithelunsfne 109 518 uazudediedu
3 ngw léun ngai 1 1438 T-piece Saugile 35
510 ngudt 2 135 SIMV dwaugihe 43 5w uas
mju'ﬁ 3 1435 Psv Fugie 31 578 Han1IANEN
WU mju‘m‘fﬁ% pressure support weaning Wy
K3 'aumm@ﬂwﬁ weaning failure (Aalsl w3000
w3avtevmelasanldnelu 21 Fu) 23% Fesnin
Nax T-piece (42%) uaznay SIMV (42%) s wdniau
n3Rne#l 2 Huwes Esteban wazane'® vinsdne
Toowvsgfihediu 4 ngu ldun nguil 1 1438 simv
uUFe 29 518 mﬁu‘ﬁ' 2 1435 Psv Juugihe
37 vw nguil 3 1938 multiple T-piece trial 17U

fiae 33 38 uazngwdl 4 1435 T-piece trial Juaz
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afodmnuging 31 318 wansdnw U NNl
T-piece trail Juazass lonn flazdse uAw 1S4
Tun13 weaning (Ao 1n13000ALA3B9TEMeTS
panldnelu 14 Yu uaclisiag reintubation nelu
48 Flsnd9 extubation) N’mﬂ’j’mijumﬁ pressure
support (rate ratio 2.05, 95% CIl 1.04-4.04; p < .04)
wazHNNINGEALS SIMV (rate ratio 2.83, 95% Cl
1.36-5.89, P < .006) MinWUAMNWANAINTENINAS

T-piece trial MasATI WAL multiple T-piece trials

1B9aIn 2 NMIANEHATIBAZLBEAYBYIDNITIAY
WNAUAIUNNTHR "W weaning  “5asneiurih ¥enn
MzspufisunarasnIsdneldlaunsiatetatau

[

wsian 2 mafnwiiness qulddeildAs

1. 9 2 msAnmilwoigine ulnalunis@nm
U320l 70%) 1WNTANIUMNTNA BU spontaneous
breathing iTuaSsusnuazgihefiiumane au spon-
taneous breathing 1§ vl (85-90%) 2 extu-
bation 16

2. fihedwuiesdild wnsone ey spontaneous
breathing Tunafousniuisilélun1s weaning
AoNeLlNaAnAN MI59TINNT weaning Tawiia 2
mM3fnsinud 35 IMV 1 TudsTlsnasd auazlaivn

9z dan #2588 uns weaning

Weaning Protocols

mn%’aga%’wﬁuﬁu mdnﬁaﬁﬁéjﬂamﬁwﬁﬁ
n3fnsadiduszuy §ie iy TR
N19NA BU spontaneous breathing \lmuﬂ%\‘lmn
waz ulnajaz w130 extubation lHlufl @ 2w
venin unguilssavanuariilunisoenia3esie
mela 21aiinanmsfiuwndld ansausneanléin
swlandaniieznaniaissinemelasan nmsFnm

2 wuin nwﬂ%’ﬂ”agamaﬂﬁﬁﬂ

289 Storetz LazAML’
atnaLAEIYuIENa 1159989015 weaning LA laif

Towd positive predictive value WeeSoaay 50 was
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negative predictive value $auas 67 uaﬂﬁ)’mﬁ’ﬁ'\‘l
Wudﬁﬂi:mmﬂ?wﬁwm@ﬂwﬁanﬂﬂvia"ﬁwmﬂ%
paniey Laiflanndndusioe reintubation nelu 24
Falug F9 1iu qudﬁﬁQ’ﬂmaﬁ’maumnﬁw%ammam
wdastiemelasanliudunnd s nsnsausngiae

® Felgvinns@neiuuy

wateenld Ely wazaus’
randomized controlled trial fNNAVDINS screening
fennamdonlunisnoainiastne mulavesiiasly
intensive care unit YNIU 9 avass fasrariIaInTs
T 'wdavtwmela Tasuvsiiodu 2 ngu Tung
“intervention” (Fuaugihy 149 aw)  ilwazldsy
n13 screening fuaundanlunisnania3avtae
melanonTuazadolunaudiilag respiratory therapist
Toel4 parameters snluilan PaO /Fi O, > 200; PEEP
< 5cm H.O; Talduseanaluvue suction, F/Vt < 105;
wazlailglden vasopressor v38 sedatives wie
fiWuns screening AsUI 5 Hodediu azldsuns
M BU spontaneous breathing Tae/35 T-piece %30
CPAP 5 cm H O Hihei nansamelasinu T- piece
%38 CPAP Huian 2 ‘B"f[s\l\‘i respiratory therapists
SRR LLW%ﬁﬁ@LLa Hhensy \flafian50un extubation
feTunguauas (151 Au) 9=lé5un1s screening
anandoxlunisnsnaiagionslasanuarads
wiulieaiu waldldsun1sna 8u spontaneous
breathing wan1s@nswu filelungs “intervention”
fiszpznanlunsldieiasemela sndnguaiuew
pHNTALRY (45 U VS 6 Yu; P = .003) wanand
FNWUNNEININEDU (Q’ﬂmaamviamﬂmﬂhaanLm,
reintubation, tracheostomy uaxl W@3avtviels
wiund1 21 Yu) Tungueruguainndings
“intervention” agnefalau Alda1e (A1 median)
Tu 1cuU Tunguaiuan = $20,890 wazTungw “interven-

tion” = $15,740 Gesneiuatedaau (P = .03)

yinmafneil Juled
1. thwenenuspengihennienaznaaiaiodie

melald astnanszusiiainsl iedastamelaadls
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2. awnsnldyaainsduusnanunwmdanzapyi
wiiil Tag $radu protocol Tyaanswsniizae

ﬁumvﬁﬂmﬁw%ammaﬂLﬂ%ao"ﬁwmﬂaaan\lﬁ

21N evidences AN 9 AINAITINAU American
College of Chest Physicians 328U American Col-
lege of Critical Care Medicine ez American As-
sociation of Respiratory Care 1§ 34Uy (guide-
lines) Tuns weaning® 4usn@eduuameness U
goaid

1. Tugiedl 3asdiemela > 24 dlug
asazldsuns "udum wauazuilalsaniantsi

¥l il wnsnnean3eviemelanenlé

2. uadmpﬁﬂwﬁ VATBY respiratory failure
TEsunisudleftdundinaztiazilant naalasanIe

welald Taelsnaiassialuil

2.1 UvRIDY respiratory failure I09E1Ie

22 § oxygenation fitinene Tasgainen
F’aOZ/FiO2 > 150-200 1% PEEP < 5-8 cm HZO;
FiO, = 0.4-05, uaz pH = 7.25

23 lifitlymluszuumsinadisulada lag
lsifln1z hypotension uazlaildien vasopressors
w3a lfpiperuindes ¢ (WU Dopamine #3a

Dobutamine < 5 mcg/kg/min)

24  usasIslaléee

3. mMIvsziiuanunieniiaznaniaiaatae
melanan ATasUseilu predictors 289ANN “15a
Tun1snema3ovtonnisla Tusme spontaneous
breathing 3zuzaan ‘U ¢ lamiduanligihevsla
LBVNIU T-piece %38 low level CPAP 11l < 5 cm
HZO %138 low level pressure support (5-7 cm HZO)
L8 predicators sl predictors fiuuziinly
guideline f‘ﬁ@]’ttﬁ respiratory rate, vital volume LAY

f/vt Sl AN TUANSINA 1
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Criteria

Description

Objective measurements indicating

tolerance/success

Subijective clinical assessments

indicating intolerance/failure

Diaphoresis

Gas exchange acceptability (SpO2 = 85-90%; PO2 = 50-60 mm Hg;
pH = 7.32; increase in PaCo2 =< 10 mm Hg);

Hemodynamic stability (HR < 120-140 beats/min; HR not changed >
20%; systolic BP < 180-200 and > 90 mm Hg; BP not changed >

20%, no pressors required)

Stable ventilatory pattern (eg, RR =< 30-35 breaths/min; RR not
changed > 50%

Change in mental status (eg, somnolence, coma, agitation, anxiety);

Onset or worsening of discomfort

Signs of increased work of breathing (use of accessory respiratory muscles,

and thoracoabdominal paradox)

HR = heart rate; SpO2 = hemoglobin oxygen saturation.

4. "M AU “spontaneous breathing” U1U
30-120 Wil Swfuihgemsneaddln, vital signs,
oxygen saturation LLRT arterial blood gas ﬁosia‘[ﬂﬁ

Q’ﬂaﬂﬁmum‘mm 81 spontaneous breathing
A23WA138UN extubation £in airway patency LaLAIN

a o o

131301UN13 protect airway 289§Thef Faniulan

£
o a

NN respiratory failure sznaududniitas

5. Q’ﬂ’;ﬂmﬁﬁhumiw&] 91 spontaneous breath-
ing A31 13petaenmalasie laaidanld mode Ml

vreazlgwnndsidavnela

6. 1 wnguazufily nneiivihld§uaeld

9 Y

o

wsnneaaInvienislasantd  dflaedoriu
nugsinnda 2 #9150IMA BU spontaneous

breathing 8nluiufaNT

7. A3 39 weaning/discontinuation proto- cols
“W3U nonphysician health-care professionals

WalHly intensive care units
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Abstract: Sangsaard S. Roentgenographic Findings of Pulmonary Tuberculosis in HIV @ Patients.
Thai Journal of Tuberculosis Chest Diseases and Critical Care 2003; 24: 37-46

Department of Radiology, Priest Hospital, Department of Medical Services, Ministry of Public Health,
Bangkok, Thailand.

A retrospective study of chest film findings was done in patients with pulmonary tuberculosis and
pulmonary tuberculosis with HIV @ who were coming to Priest Hospital during the year 2000. The study
showed significant difference of chest film findings in pulmonary tuberculosis in HIV @ from pulmonary
tuberculosis in non HIV patients. Pulmonary tuberculosis in HIV ® patients shows Miliary infiltration 5.0
per cent, Pulm. Infiltration in perihilar region 15.0 per cent, diffuse pulm. infiltration pattern 25.0 per cent

and intrathoracic nodal enlargement 50.0 per cent.

unAnte: nn1sAnNwae$s “nIenzeviiie pulmonary tuberculosis Wat pulmonary tuberculo-
sis with HIV @ Tugal w.a. 2543 wudfianuuansezeenmeness “nsvenlungu pulmonary tuberculo-
sis with HIV @ flaiSeuifisuiu pulmonary tuberculosis 8819TALAY Tasnwedness “navenlungs
pulmonary tuberculosis with HIV ® Wu313 miliary pattern $apay 5.0 fsuunaluvand perihilar region

$puar 15.0 uwalulaaiiy diffuse pattern 388as 250 waz & nodal enlargement 3a8ay 50.0

N mwdw%’o“im‘[sﬂu@’ﬂm HIV ® 9:d atypical pattern futiun133fladunwis ninenaaeiile
HIV ® AI5Aa1sauin3@nieie tuberculosis HideL ue
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Fousis we. 2527 &9 31 ARNAN WA, 2543 91U
156,309 318 wazlull w.a. 2542 fifihelsnien © 22,267
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Tugithelsaen “dianu “ssdenmznsfiode
Yemfuaterzfiiianisdadaldves uazlunisie

1aluLaAWLIN tuberculosis LTuNIAREaNN UL
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i o Toeiifiswanuidludss malnouasardssing '
ﬁm‘sﬂizmmmﬁﬁqﬁ’ﬁm‘szﬁmm pulmonary tuber-
culosis Tugghefifl HIV @ sz sndrgifinmsdiu
Uszanaialy 200-500 wi*® uanandidiewuinnis
211398 pulmonary tuberculosis ‘[uﬁjﬁm HIV @ N9
Woumaaagia PPD test, sputum AFB LAY culture
Fosinl¥inaay_9n1 pulmonary tuberculosis Tu
Ysznaialy®®” vil¥inn93fads pulmonary tuber-
culosis Tufithe HIV @ dnfimsardn iy el
ERTREIN!

aMuwenese “nyeniduiSmsiiadevanves pul-
monary Tbc WandNWUIIN WG58 989 The in
HIV @ fdnsoie atypical® Fevihlwbuiigmiung

LYY

3ﬁaaﬂgﬂwmjuﬁmn°ﬁu NMIANHININENSI N3N
fidnsauragvlativastiedinyse “niamlunng
Afadanndu ns@nmilfiaguss sfiiednu GA
i 3 nawlsA HIV @, Tbe, Tbe with HIV @ Tu
Tsonenuna 9 ﬁnmmwmmaa@’ﬂwﬁa 3 ngwlan
Ltatﬁﬂ‘iﬂ’mﬂwdw%’\‘ld‘ﬂ‘ndﬂmﬂ%ﬂuLﬁﬁlujtﬂii’ldﬂq:ﬂiﬂ

Tbc ez Tbe in HIV @
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’Jﬂ!}ﬂﬂ,’ JALLRTIBNIT
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- Anwdeyailuanuitugioe 3 ngalse Tae
M3 ainge lanldiie
ngu 1 HIV @ 54 518
ngu 2 Thc 60 918
ngu 3 Thc with HIV @ 41 378

- Ansawanee nsenglie 2 ngw

- n§u 4 Pulmonary Tbc §audfl sputum
AFB ® 37 318

- N§u 5 Pulm Tbe in HIV @ §88 sputum

AFB @ uax HIV @ 20 91

NRNIANEN
Q’ﬂwﬁm%’umﬁﬂmLLUUQ’ﬂwuanﬁTiawmma
ofilul wa. 2543 fwou 68,131 31w Hugie
Tsaten 121 318 Tudwoudifuginediiu puimo-

nary tuberculosis 378@78 41 918 Aaduseuay 33.8

' a

uarlutlfeniudl fgeidnTunsinsuoudlae

U
&)

Tu 7684 0 Feflfjthedulsaen” 155 318 uaz
Tuﬁwmuf‘lﬂu@ﬂmﬁﬂu pulmonary tuberculosis
68 56 578 Aniuesar 361 (A1 1)

fohelungn HIV ® uaz Tbe with HIV @ 2wl
flonwegluzae 30-39 T ihelungs HIV @ #iflany
30-39 1 d¥auaz 50.0 LLNZﬁﬂ’]EIqLQfQ‘EI 3957 U uay
fhelungu Tbe with HIV @ #iflany 30-39 I fi%anas
537 wasflogady 37.39 U ufihelungs Toc
wlngfiowannndt 60 U Andulewar 383 uax
ﬁmqmﬁa 5293 ¥ (A9l 2)

Q’ﬂaﬂﬁuﬁ'umi%’ﬂmﬂwwmma 99 ulng
NN - Usnuma wazmanans eggioe
fisnanmesie o feglnasenlazwudn §ihe u
Tnajlundw HIV @ ($owaz 20.4) uaz Tbe with HIV ®
(3ppaz 17.1) anmawils  §e Toc 813nMA
azJusanidemiannit g Andludesas 16.7 (1519
il 3)

j0ae wlngjzesis 3 ngulsa finsdnun
sedudszonfne (597 4) war ulnfendn

' & A o v a
NDULIBLTUDIBNIVIN (M990 5)



o

1N 24 2UuN 1 WNFIAN-HUIAN 2546

mafnedayan1sld 19 wia wudgielunn

n@ju‘[mﬁﬁmaum‘ﬂ'ﬁ 3L WhA 9 ﬁosauﬁoqw'%l,l,ﬂ:
19, WRRdY q (A3199 6)

MIANHININGI5Y  NIWaNLUTBULNBUIENRING
ngu Tbc uaz Tbe with HIV @ WlaeFnsansoy
soulsAluLean (Pulmonary lesion) 588lsAlunsan
WAUaNUaA (Extrapulmonary intrathoracic lesion)
wazALMsYe9IaslsAluUan (Location of pulmonary
lesion)

MR 7w aenswSsuisudnsucsesla
TudaafiwTugtleio 2 nga wodwiegiheTunga Toc
War Tbe with HIV @ flsasunalulandnuae
fibropatchy, reticulopatchy infiltration Lasan®UL
reticular, reticulonodular infiltration Tuysune
Sppaclsiuanseiulagniame sudne

e Toc with HIV @ fanwuzunalutaadu
miliary type 1 918 Aaviudesay 5.0 Tuzusiliny
Tungu Toe ilpvanndruauiinussslsaififis
1 gedetoann vldl wsone sudne BALE
waifiaziduuualiing miliary infiltration wulungs
Tbe with HIV @ 81nnin

wuunalulend cavity Tungu Pulm Tbe an
nidAnfiudesas 757 smiing cavity Tungw Toc
with HIV ® $awas 30.0 Gefianuuansniuagnedaau
Taunsna auA Mg &R (chi square test; p value =
0.001)

miuuwalulandnseue Fibrotic, fibrocalcific,
COPD, bleb, atelectasis (P4) Wuwatunga Pulm Tbc
Wit Aefiudenay 64.9 (chi square test: p value <
0.001) wardnmusunauUaafiily nodule & nodule
with calcification wulungs Pulm Tbc s1Ani
Anduiewar 270 uazwulungy Puim Tbe with
HIV ® $aaz 5.0 Fouandreiudaulaenisne sy

AN DALBUNU (chi square test; p value = 0.004)

s Tulsadanludilie HIV @ 39

wiumswSeufisuseslsalunsiven uanven
(1597 8) wuin g Pulm Tbe wudl pleural effu-
sion ¥owar 35.1 wazwulungs Pulm Toc with HIV @
Sprar 200 Folsiuandreiulasnisne sune A
(p value = 0.223)

Wy thicken pleura NN Pulm Tbc d1NN1
Anfuenas 75.7 TuwuziwuTungs Pulm Tbe with
HIV ® ¥a8az 10.0 WALWU nodal enlargement L&
Lﬁﬂﬂumju Pulm Tbc with HIV @ Aatdu3seay 50.0
osoulsmte asiwuluie 2 ngulsauandrefiu
Faraulasniame aunn df (»15797 8)

NNIRnEALisesLNaLUen (11187 9)
wud ngwlsa Pum Tbe wusspuwaluvpanfuuu
(upper lobe) 1N Aadiudesas 91.9 URZNEN Pulm
Tbc with HIV ® wu3peas 55.0 (p value < 0.001)
sBunaluUBANAUEN (lower lobe) wulungu Pulm
Tbc ¥orar 51.4 uazwulungs Pulm Tbe with HIV @
$ppar 350 Foldumnsdreiy Teemisne aune G
(p value = 0.237)

n&x Pulm Tbe with HIV ® WusaBHaTU perihilar
region ¥apaz 150 Tupnziliwulungs Puim Toc
uazwusesunaliu diffuse pattern annin Aadu
Youaz 25.0 Tusausiinulungs Pum Tbe Yoz 2.7
Fosetudaaulapnmang aunne 8/ (p value = 0.039

WAz 0.017 AINA1AY)

nsfnsasedilavnis@nessasinandifinns
Lﬂ’ﬁﬂuLLﬂaomaaiaﬂiﬁﬂTunwwdﬂﬂ%’d"maaaﬂmm@ﬂ’m
W 2 ngudny Tapuiindeyaduiuiueisiisoslse
finswasuudasiolunefitunaziains wusIu
’J’uLaﬁﬂIunE\jN Pulm Tbc = 72.27 U (standard
diviation = 113.29) ﬂé}:N Pulm Tbc with HIV @ =
36.45 MU (standard diviation = 54.09) (mi’lx‘l‘ﬁ 10)
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Ynugithe §ilhwuen (37w) ﬁﬂafﬁu (71m)

Thc 68,131 7,684
Pneumonia 771 227
CA Lung 143 114
AIDS 121 155

- Tbc 41 (35ouay 33.8) 56 (5puay 36.1)

- PCP 4 4

- Pneumonia 4 19

ARnstenngs ™ 2543 S1uU 6,750 18 6.877 A%

a ° @ : ' \
AN 2 L G]\W"Iu’luaﬂ'lﬂﬂ@'lﬂiﬂﬁ’]\‘i T ANNY DL

" ngu 1 HV @ ngy 2 The ngxu 3 Tbc with HIV ®
nejulsn T8 Yowaz T8 Youaz el Youae

<30 5 93 4 6.7 7 171

30 - 39 27 50.0 13 217 22 53.7

40 - 49 16 296 11 18.3 8 195

50 - 59 3 56 9 15.0 3 7.3
=60 3 56 23 383 1 24

Min - Max 26 - 64 20 - 83 22 - 64
Mean 39.57 52.93 37.39
SD. 8.54 17.94 9.06
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m3wfl 3w adwaugthengulsasing 4 mugisdiun

gl ngu 1 HV @ n§u 2 Tbe n§u 3 Tbe in HIV @

ngulsn T8 Yowaz T8 Youaz el ¥ouae
. - YSNouna 16 25.9 15 25.0 12 29.3
MANEN 14 259 22 36.7 9 220
mawila 11 20.4 8 133 7 17.1
Al 3 5.6 3 5.0 5 12.2
MARZIUDDN 4 7.4 2 33 2 49
messTupanideawtio 6 11.1 10 16.7 6 14.6
il 54 100.0 60 100.0 41 100.0

mInfl 4 1 aesziunsAneesiiinelungulsaseg

JEAuMIAnE ngu 1 HIV @ n§u 2 Thbe ngu 3 Tbec in HIV @
ngulsn 7 iouaz el iouaz eyl Youaz
Taifins@nm 1 19 4 6.7 1 24
seAudszandne 36 66.7 35 58.3 19 463
JeAUNBENANEN 7 13.0 9 15.0 14 34.1
SN diBeNdEnm 6 11.1 3 50 4 9.8
lifidoya 4 7.4 9 15.0 3 7.3
il 54 100.0 60 100.0 41 100.0
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TeAunIAnm g 1 HIV @ ngy 2 Tbe ngy 3 Tbe in HIV @
neulsn T8 Youaz T8 Youaz el Youae
U9 31 57.4 25 417 27 65.9
INBAINT 3 56 13 217 1 24
FusNs 1 1.9 2 3.3 1 24
e 4 74 4 6.7 4 9.8
Taifiandw - - 1 17 - -
Tifioya 15 2738 15 25.0 8 195
7 54 100.0 60 100.0 M 100.0
‘ v a K2 1 1
pIwfl 6w avmsld 19 whnluditengueineg
JEAuMIAnE ngu 1 HIV @ n§u 2 Thbe ngu 3 Tbe in HIV @
ngulsn el iouac 78 Youae el Youaz
yns 24 444 31 517 21 512
3L wRnduq 28 51.9 32 53.3 26 63.4

al a a o a ' .
mIwfl 7w asmsSeuifisuinsussesunaludeaiiwulungalsn Toc uas Tbe in HIV @

soulIn Tbe Tbe in HIV ®

AMN O

ngulsn eyl Youaz 7 Iowaz

Fibropatchy 22 59.5 11 55.0 P value = 0.745
Reticulopatchy (P1) df =1
Reticular 24 64.9 13 65.0 P value = 0.992
Reticulonodular (P2) df =1
Miliary (P3) 0 0 1 5.0 T 1wnsane au

A DALe
Fibrotic, fibrocalcific 24 64.9 0 0.0 P value = < 0.001
COPD, bleb, atelectasis (P4) df =1
Cavity (P5) 28 75.7 6 30.0 P value = 0.001

df =1

Nodule 10 27.0 1 5.0 P value = 0.004
Nodule + calcification (P6) df = 1
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mIefl 8 1 avsealsnlunswenuduanlen

Snuouzsatlan Tbe Tbe in HIV @
AM A
ngulsn T8 Youaz T8 Youae
Pleural effusion (EP1) 13 35.1 4 20.0 P value = 0.223
df =1
Thicken Pleura (EP2) 28 75.7 2 10.0 P value < 0.001
df =1
Nodal enlargement 0 0 10 50.0 P value < 0.001
(EP30) (Fisher’s exact test)
ol 0 .
Ml 9 L avsunusseslsalulen
Fumivioeln Tbe Toc in HV @
AM R
ngulsn el Iouaz el Youaz
Upper lobe 34 91.9 11 55.0 P value < 0.001
df =1
Lower lobe 19 514 7 35.0 P value = 0.237
df =1
Peihilar region 0 0 3 150 P value = 0.039
(Fisher’s exact test)
Diffuse 1 27 5 250 P value = 0.017
(Fisher’s exact test)

M3l 10 1 avsuueABinIWSY “Wasu LAY

Tbc Tbec in HIV®
SuTuedsfinwds “wasuulas 7227 36.45
Std Diviation 113.29 54.09

Fouiin wlasteiieinluds au
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39130l

nnsfne fdgaeveslseweiuia edlud
2543 Wy tuberculosis ulsadadaludaaiiny
vopdl alugihelsaen ” (Sevas 338 Tuuwungihe
uon uardovas 361 Tuununfiely) 49 snedes
TUTINIUDDINDNTELIAINEN ﬁowuiw@:ﬂaﬂimam :
finshnida pulmonary Tbc LJusuauIndIwens

$puaz 27.41 50T UdY q Anuueaiu®®®

wamsAndeyaiall wud gihengy HIV @

uwaz Pulm Toc with HIV ® wulugihelunduengiias
WwdaUAU A ﬁmqmﬁﬂ 39.57 1 uay 37.3 Yanandu
%ﬁﬁwnhmqmﬁ'ﬂuﬁﬂm Pulm Tbc F9fa 52.93 T
Jopaz 50.0 a3t HIV ® uaziouas 53.7 a9
1he Puim Toc with HIV ® flanglugae 30-39 ¥ 4o
DAARBDINLUIIENIUDBINDITEUNIAINEY LRZIIENIUY

Nnesseing®

n33lade pulmonary Tbe W lénansds nsene
nwse “nyweniiudivilsiigaslunisifadueteann
pulmonary Tbc #3¢82l5A 2 Sv8y Ap primary stage
LLes secondary stage (¥3® post primary stage)

F NS “n3vansafuseil

1. Primary Stage 3¢ WURNMUE
- Peripheral consolidation (Non Specific
alveolitis)
- Miliary Infiltration
- Lymphadenitis
- Hilar and Mediastinal Nodal enlargement

- Calcified Hilar Node (healing stage)

2. Secondary Stage 3¢ WURNBMY
- Fibropatchy, Reticulopatchy Infiltration
- Cavity
- Nodule (Granduloma)
- Fibrotic, Calcification, atelectasis

- Upper lobe Lesion

219 199lea TaAngaeanuaziagininlIngm

fhe ulnaifiensuazasianuliluszes sec-
ondary stage Famn$s “nywenluszariiae typical
pattern 9849 pulmonary Tbc. (@mwﬂizﬂauﬁ 1 e
2) m‘sﬁnma%’aﬁwmwmwdw%\a"'maaanmm@’ﬂw
pulm Tbc with HIV & Tanuouy atypical pattern
1NNINgN pulm Tbe B WU miliary infiltration $azas
5.0 laiwudnsauzig fibrotic Way fibrocalcific lesion
%ﬂLﬂué’nHm: typical pattern 984 pulmonary Tbc
WU cavity e Aa¥osas 30.0 Tupnufilu pulmonary
Tbc Wu3asay 75.7 WU nodal enlargement Sauay
50.0 Flsiwulungy pulm Toc wazsopunalulonas
WU perihilar region and diffuse pattern $auas 15.0
Las 25.0 AINATAL (@mwﬂizﬂauﬁ 3-5) Fadnmns
senanududnsaucseslsaiinuly primary stage 289

pulmonary Tbc

Al 1 wds msen Puim. Tbe. wuindl Fibropatchy
infiltration with cavities 17'i both upper lobes. i Atelecta-
sis 17i right upper lobe. § thicken pleura 'ﬁ rt. Apex. Ly
# pulmonary emphysema.
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pmfl 2 nawdsTnsasen Pulm. Toe. fdnwms il 4 ow HIV © nwie nsaenwuidu diffuse
Fibroinfiltration 71 both upper lobes Waxil multiple cavi- reticular infiltration. @373 sputum AFB. Twa 1+ Anfu
ties. WUl thicken pleura ﬁ both pleural caps and pulm. 3 U

emphysema.

al @ o A A o 9 v A . .
nMmn 3 @‘U’JEJ HIV @ 2IW59 N9 NanNWUdaniue mwﬁ 5 @‘]_J'JEI HIV @ N9y n9anwy Bilat. Hilar
Miliary infiltration. %9 2 Uam WaR523 sputum AFB. T nodes and bilat. Paratracheal nodes enlargement #1973
2+ fafu 3 Tu sputum AFB. T¥ina 3+ finfiu 3 Tu
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21n57897UBU 9 WU pulm Tbe with HIV T3
A9 “nswenidu atypical pattern uLRniu>e’

zuléin pulm Tbe with HIV @ Tiawse™
nyaanfudnuuresie Primary uas Secondary
Stage ﬁaﬁﬁwzﬁuﬁ’mwﬂsﬂLLazm’mquLstmLaﬂ .
i lalldvinms@nen CD4 cell count fisneau
1 pulm Tbe with HIV ® asTHanss“navenii
Primary W8y Secondary Stage Sufuseiuzes CD4
cell count®®® 1§l CD4 cell count > 200 cell/cu.mm.
mMwsssunaaziiudnsniz 89 Secondary Stage Liln
CD4 cell count < 200 cell/cumm. AaNHULIDUILKA
921Un19 Primary Stage 81nni1®%®

aneoe typical 789 pulmonary Tbc Tudszanng
ldasdinsivisuudaszasseslsnatrein q Tu
seazandulfau mn‘*ﬁagaﬁ\lﬁmnmiﬁnmﬁwudﬁ
pulm Tbe with HIV @ fisuaufuiefinings “nsaeen
finsasundasia 36.45 Yu Fetiauninlu pulm Tbe
Fadu 7227 u fuwrlidndn pulm Toe with HIV @
azfinsuasuwlasmasseslsasinin usdeyadiléd
standard diviation ﬁaﬁﬁmmmﬁ’wmu@ﬂwﬁ
Anmfitdes  uaznsdansiadiisuazinniuna
ANEE59 " NTNENHTLEZ A N LUUBULAZ LANAY

£ 1A

1Y) & @ A 1o '
NUNIN AN ‘]J'J']NLLu'ﬂuuVlu’W]']ﬂqiﬁﬂH']ﬂﬂlﬂ

L

Pulmonary tuberculosis 1fulsafinidafiny
veelugie HIV ® anmsfnsmwudngilie puim Toc
with HV ® ulngfiorgeglugae 30-39 ¥ Faies
ni1§1ae pulmonary tuberculosis in non-HIV i
wulnaifieny > 60 I

\asanmsu avseslsnluniwdiese “nsven
2849 pulm Tbe with HIV @ fildvaiednsus uwazd
Anweue atypical pattern A Jouuwalulansinazls
agjﬁ upper lobe LLGi%E]ng‘LWT’]LLWﬁG perihilar %38 1{u
diffuse pattern 81NNI1 WALIDUUNRISH cavity
1ia8N31908LKNATEY pulmonary Tbc in non-HIV

Lazfawuind nodal enlargement 18 F9LLANFINAN

M5 1990ul9A TeANSABNUAZLIELNIAING A

pulmonary Tbc in non-HIV fortiunsifadunn
F9"n59env09§8 HIV ® J9masiansaniv tuber-
culosis 13l 18 UNTIEUNAIIT MWEne$a “nTven
Tigelunmsdfadelse® lesanlsl typical winan
S9™wnwndvinnsfnsdnsurseslsa atypical fiwy
Tluginenguil  uaclasudeyaiinelasaziBueis
Foyanalloasfie 1wy ong-glanun-nmadnens,
Useifanuiuiie, 91n58uthe, LasNan13nsIa
nviaenaaay vt insItadunnse “nsventu
Hiw HIV @ fisz “mEmwiAngu Afadnldsnsa

iun1s masneneslinaiau odunadisegioe

N 159989
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2. N3 53INMAS, nua wauwsaaia, Aundy 319 15 ua
Usedl fiavwla. anuAaundzesaslugihsdadalsy
Tsawon Tulsewenuna wparuaiuns. 15 19iulsauaz
Tsans9on 2540; 18: 121-127.
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umin

1§ inulsa ¥ie fixed-dose-two-drug com-
binations (lalzluasdn + Suandacloy, lolyluazda
+ Busndonea uaz lolglunzde + SunnDdu) gniwn
Hlusaalanynuiunin 203" asdnsaunsilan (World
Health Organization, WHO) uaz nnmaasiuiailsa
wazlsAyaauIunA (International Union Against
Tuberculosis and Lung Disease, IUATLD) léiiuzii
T#l&envila Fixed-dose combinations (FDCS) Tuns
Snwryaulsadiod w.a. 2541 fidunn Teenisinasain

Tun1s “9o1  wazusuisersneriulsald caan
SEAETU LaztsanANL BesanisiinTulsania
ADEY  BULAAIINNITLRDNNIULILNDEA  LAZIN

monotherapy2

FDC_ Mty iulsadedu

NMIFnslugasne nudnFesay 1 28991U3U
#w 312 5w g5y FDC, Yud1 Fwuediniu
uiazafofimnnuazndudun  uslunguiinedsuen
%#il@ single drug preparation 411U 308 318 wudls
$puay 5°

al o ' ° M ve v @ @ o aAa ¥ Y
AN 12 Lt ﬂ\WI'JE]ﬂqﬁqququlﬁﬂﬂqﬂ\lﬂiﬂzhﬁtﬂxLﬂuﬂuﬂﬂﬂﬂﬂjﬂqmiiﬂ NNUIMUNAY 50 NN, WUY drugs

¥30LUY FDCS 28981 4 Bl

Single drug tablets No. of tablets

Fixed-dose combination No. of tablets

Rifampicin (R) 150 mg 3 RHZE (150 mg + 75 mg + 3
400 mg + 275 mg)

Tsoniazid (H) 300 mg (100 mg)® 13

Pyrazinamide (Z) 400 mg 3

Ethambutol (E) 400 mg (100 mg) 2(7)

Total 9 (16) Total 3

a.. . . .
Figures in parentheses refer to alternative dose formulations and related number of tablets.

ylsRRaiifioTuil 3 nangnaw 2545
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\inld FDC_ “miuen 4 oila fiheasiudasmu
Wisy 3 w3 4 asatu weihldeida single drug
FipasuLsEmuU 9-16 WinsaTu Tussesdindu uas 3-9

& o P
memﬂmw:mmuao

X
FDC_ foviunsasenld
uan N FeFunntBulunnssnsdulsauds 69

awnsaldsnunlsadadoluszuunisidunslauas
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TsnRnsamane “wiusldse  Sefinnsforvewila
Hlusaadaldodroniens  suiu Wnawiled
1andemnee3unaduseadeYulsaWarsuma-
DBunwanlugtaes FDCS inldsnuninlse vl
Tam fazibensunndBulyldsnmlsndu 9 astioaad’®
drug intolerance W& toxicity 289 FDCS wulditiaanin

Jovar 5 vaviuugiheinilsa’

m'mﬁ 2! Advantages of fixed-dose combinations of antituberculosis drug

e Essential

Prevention of monotherapy and selection of bacilli strains resistant to isoniazid/rifampicin

e Other operational advantages

. Simplified/standardised chemotherapy regimens

. Prevention of shortage of individual drug supplies

. Improved drug handling and delivery

~N N AW~

. Facilitated health education and compliance of patients

. Improved acceptance by patients and health workers

. Prevention of mistakes in drug prescription and drug dosage

. Facilitated quanlification of needs for programme managers

diouurih strengths of FDC,

Y w.a. 2541 WHO 1§ “1379ma1aen FDCS fialan
Wu31 dose formulation fANNATENTBY 813nEY
Yalsavila 2 - drug uaz 3 - drug - FDCS l¢i5u
ﬂ’ﬁ‘iﬁiﬁﬂu WHO Model List of Essential Drugs
BSuuFopudl  uwile 4 - drug FDC, HW%’UQ'IWLJ
uaz 3 paediatric FDC wiuAnaldsunmaussglu
Yafurwes WHO Tulan sale?

FDC, ussqnilaifiotss of
wuliiorar 3-6 saviwugleTnilsalidsue
FDC, weioawu g ”aﬁuiuu%nmﬁﬁmﬁ:mmao HIV

o~ ¢ 2
wao 1an " 9

QNﬂ1ﬂﬂﬂG FDCS

Bioavailability 7893unuDdu Tu FDC, gaalesy
maseiugmunm® dissolution test p1alsisuyswiu
bioavailability 7893unxidu Tu FDC_? flaq1fu WHO
waz IUATLD f&sdmae international network e
M BY rifampicin bioavailability Tu FDCS uAneNa
usz uilymldlunsdih FOC_ anl#lugile AIDS i
§i CD4 - T cell counts < 200,cel/mm® w31z dtleyy
Foansgaduelaid  uslugile  HIV-seropositive
war HIV-seronegative arlifinnnuuandteiuiie
WasusuTEninee FDC_ uaztn single drugs” 910
N3 NN FDC_ 9nviaelszinAzey Laserson
KF uazanz wud defigunmelaoamssunadidy’
N19Ne 8y rifampicin  bioavailability 8139NIUNIU
Tasendu « fiaglu FDC_° 97013 "1399081081 FDC_
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m‘mﬁ 3% The recommended strengths of fixed-dose combination formulations of essential anti-tuberculosis

drug
Drug Forms Strength®
Daily use
Rifampicin + isoniazid + pyrazinamide + ethambutol Tablet R 150 mg+H 75 mg + Z 400 mg + E 275 mg
Rifampicin + isoniazid + pyrazinamide Tablet R 150 mg + H 75 mg + Z 400 mg
R 60 mg + H 30 mg + Z 150 mg (paediatric)b
Rifampicin + isoniazid Tablet R 3000 mg + H 150 mg
R 150 mg + H 75 mg
R 60 mg + H 30 mg (paediatric)b
Isoniazid + ethambutol Tablet H 150 mg + E 400 mg
Thioacetazone + isoniazid Tablet T 50 mg + H 100 mg
T 150 mg + H 300 mg
Intermittent use (3 times weekly)
Rifampicin + isoniazid + pyrazinamide Tablet R 150 mg + H 150 mg + Z 500 mg
Rifampicin + isoniazid Tablet R 150 mg + H 150 mg

R 60 mg + H 60 mg (paediatric)b

Ag = ethambutol, H = isoniazid, R =rifampicin, S = streptomycin, T = thioacetazone, Z = pyrazinamide

bDispersible form preferred

w42 Dosage schedule for FDCS of WHO-recommended strengths for adults®

Patient’s body Initial phase : Continuation phase :
Weight (kg) 2 months 4 months 6 months
RHZE daily RHZ daily RH daily RH EH daily
X 3 weekly
30-37 2 2 2 2 1.5
38-54 3 3 3 3
55-70 4 4 4 4
>71 5 5 5 5

a . .. . ..
R =rifampicin, H = isoniazid,

mIwil 5'
(Revised December 1997)

7 = pyrazinamide,

E = ethambutol

Fixed-dose combinations of antituberculosis drugs in the WHO Model List of Essential Drugs

For
FDC For daily intermittent
per tablet use use three
(mg) times weekly (mg)

TH 150 + 300 -

50 + 100 -
EH 400 + 150 -
RH 300 + 150 -

150 + 75 150 + 150
RHZ 150 + 75 + 400 150 + 150 + 500

FDC = fixed-dose combinations;

R =rifampicin;

T = thioacetazone;

Z = pyrazinamide

H = isoniazid;

E = ethambutol;
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ms'm'?l' 6' Additional fixed-dose combinations of antituberculosis drugs to be proposed for the next revision

of the WHO Model List of Essential Drugs

For
For daily use intermittent
(mg) . use three
times weekly

FDC (mg)
Adults (per tablet)
RHZE 150 + 75 + 400 + 275 -
Children (per tablet or
per pack of granules)
RHZ 60 + 30 + 150 -
RH 60 + 30 60 + 60
FDC = fixed-dose combinations; R = rifampicin; H = isoniazid; Z = pyrazinamide;

E = ethambutol

m'mﬁ 7° Recommended doses (per kg body weight) of essential anti-tuberculosis drugs

Anti-tuberculosis drug Mode of action Recommended dose (mg/kg)

Daily 3 x per week

Isoniazid (H) Bactericidal 5(4—6)a 10(8-12)
Rifampicin (R) Bactericidal 10(8-12) 10(8-12)
Pyrazinamide (P) Bactericidal 25(20-30) 35(30-40)
Ethambutol (E) Bacteriostatic 15(15-20) 30(25-35)
Streptomycin (S) Bactericidal 15(12-18) 15(12-18)
Thioacetazone (T) Bacteriostatic 2.5 Not applicable

4 Figures in parentheses are the dose ranges in mg/kg

ATl 82 Dosage schedule for FDCS of WHO-recommended strengths for children®

Patient’s body Initial phase: Continuation phase:
weight (kg) 2 months 4 months

RHZ daily RH daily RH

x 3 weekly

=7 1 1 1
8-9 1.5 1.5 1.5
10- 14 2 2 2
15-19 3 3 3
20 - 24 4 4 4
25-29 5 5 5

R =rifampicin, H = isoniazid, Z = pyrazinamide
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"wiusneTulsailanzes Norval PY uasmmuy
wui finsfenny 4-drug FDC (Guwnildu 150 mg,
lololuasdn 75 mg, Wus1Buzlud 400 mg uaz
Susudamea 275 mg) 9 uudas 305 auida (90%

Cl 145-505) lagdun1seznely auusnnsveesy

a9

[
a

Fuudaz 105 &uida (90% CI 50-160)° IG]EJL‘VIQ]u

nsmUANANNMDEY FDC_ Sefiarndiiiuptebs

nmatunsidouemn FDC,
Proven rifampicin bioavailability \flu absolute
requirement “MSUN13IUNIdYU FDCS2 fipvdl good

manufacturing practices (GMP)2 Wafinsi FDC

7]

a

sl luunusunivaniulsaudissfudy  dosdl

Do

NIARANNUILLIUNAAIE cohort analysis 12U QN5
laifivUse 9Awe9 FDCS, patients’ attitudes WAz
adherence anananaslHiiuuuvisiaufiasysenna
Hlapvialy?

FDCS uar DOT
HiheYulseilésue FDC, sipal@sunsiiy
nﬁ%’uﬂﬁ:mumamﬂné’%mfmﬂ (direct observa-

tion of treatment - DOT) agvpeflussasidindu’

L
nsfiazihensneulsasia FDC, 314 lu
Lqumumuqui’mTﬁﬂLwiamﬁﬁ’u AYTILADINIUNNT
NEUNTBIINAULNTINANTIUTEFUAN 9 TApatia
Taglawne National Tuberculosis Programme Man-
ageraziiunumd “wadsluziunist uasiilefinisld
FDC, DHNUNIVABUAD TIA1DY FDG flazanad

LasgnNIN single drugs
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Abstract: Arkaravichien W.* Usawamethapun S.** Soonthornpas C* and Teerasut C.** A comparative
study of tuberculosis patients who can and cannot comply with DOTS. Thai Journal of Tuberculosis
Chest Diseases and Critical Care 2003; 24: 53-60

* Faculty of Pharmaceutical Sciences, Khon Kaen University, Khon Kaen **Srisaket Hospital, Muang
district, Srisaket

Although the Ministry of Public Health has issued a 100% DOTS to treat tuberculosis patients, there
are still some patients who cannot comply with DOTS. This study was aimed to compare the demographic
data and treatment outcomes between patients who can and cannot comply with DOTS. A prospective
study design was used in this study. Data were collected from 86 patients who could strictly comply with
DOTS and 100 patients who could not comply with DOTS. Data were analyzed by percentage and by
Chi-square test. It was found that well compliance patients did not have any significant difference from
the non-compliance patients in terms of gender, age, education level, health benefit scheme. The only
factor which was significant different was distance between house and the nearest health center. Main
reasons those were given to explain why they could not comply with DOTS were: the observers of DOTS
did not really do their jobs (56.3%), the health center could not dispense medicine to them at the
appropriate time (16.1%).

In the non-compliance group, there were 66% that had a drug omission problem. An analysis

for the inverse correlation between day of drug omission and cure rate was tested by Chi-square. It
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was found that drug omission for 4 days upward caused a significant reduction in cure rate.

uni

Saulsafulsadndondosldseuzinarlunis

o [

wiiluileatiunissnuiaz 1435019

9

SnEdaTTUUEISTey SuRteasdaglFuruute 6-8

SnEINE1IUIU

weu’ nMafigihediadldifaseiudusrezinaum g

twiugy s9nsie “wgndwalun1sinen  Feflfs ue

e

nagnseg 4 Tumsdnedalsn Feil @adents
SNEWUL supervise treatment T9ABNLFWRILINA
{1 Directly Observed Therapy, Short Course (DOTS)
Tudszalng naznsw 1519 2 laen1se usuuy
apvadAn1sausulanl@in1TnunIuLKueIuTulsa
6 @ U U s
uay aumsaiiulsaravlseinalne  wdldsuwen
DOTS program sl w.a. 2539 wazldussqudn

TuunuimunsAsegiauas “sanuesnd atiuil 8

(W./. 2540-2544)° §in13@nunddevatadusioly
Ui:mmmzﬁmﬂ‘s::mﬁﬁ%‘lﬁtﬁuimaqwﬁ’ DOTS iy
sz "ninnaeenisSnsiulsan®® wiinsensae
151300 pazldimuaulens DOTS 100% Tun1s
Sneiaulsaflaildifunanyseiuliiaeiiennae
2z 215 DOTS lFasuuarlésusnate d we
saunaLAsfisneeunindriudasfinrsimualily
DOTS Tumssnufe  Adsasnuilyninislden
T4 de we® Fadufih wlasgrefienlufie ou
wewaldinagns DOTS anldiugiheudy exls
\Jungigihe DOTS Liléadeliin wazn1s DOTS
Tadlfaseas wasanssneatinals nade nsfnen
f‘:ﬁimqﬂiz I (1) Anwn ﬂmqﬁﬁﬁ‘iﬁc}jﬂm DOTS

Lildase (2) AnsuvSeuifisudeyadulszsng-



o

1N 24 2UluN 1 WNFIAN-HUIAN 2546

“IANuaziAIEgIIUzaaInguitedl DOTS liade
way DOTS lulfade (3) Anw3puifisunanissne
Tungugthei DOTS ldssuaz DOTS laildase

A8n1fnen

mafnwaseiiifiu prospective study lagld
e tnlsaiiinsumssnniieadniulse lsswena
a3 sy Hungudedwdne lasfiinusinida
Hhedh@ne (inclusion criteria) Ap

f. Lfluﬁﬂ’aﬂﬁ'miiﬂﬂ[u category | LLaE category
Il (category | @a Qﬂw‘[miﬁl, anziduuin wieih
v anzifuaufisieadl extensive lesion 2a9inulsmLan
‘U category Ill 7B Q’ﬂaﬂlm\iﬁL anziduay wasd
limited lesion 289 0ulsALan)

2. DWIENIN 15-70 T

A fthennaegnialildsunissnmdsnaygns
DOTS

3. LﬂuﬁﬂwﬁmmLﬁﬂuﬁmﬁﬁnimiiﬂiwwmma
f3 :Lms}(?]y'al,wilﬁauqumﬁuﬁ’ W.A. 2542 (Huduun

°’1‘V1§"]JLﬂm‘ﬁﬂ’ﬁﬁﬂ@:ﬂ%ﬂﬂﬂﬂ\lﬂﬁﬂﬁ\l’]ﬁﬂﬂ’] (ex-
clusion criteria) A

n. {heigninlilésumssnendenagns DOTS
nasNlFSNNTElUudm 2 Wau

2. Lﬂu@ﬂmﬁﬁwamamﬁam HIV (Huuan

A. Q’ﬂmﬁﬁ severe systemic disease LU
lameszer afie wziSeszesing q

3. Qﬂ?ﬂﬁﬁn’mﬂﬁﬂu treatment regimen (u
FERINMIAN

3. QﬂwﬁﬁﬂmmmﬁmL'mLa:ﬂz:yaﬁﬁiau

<

pnanguingnddoyannisfnees Weis
et a'’ Wemadumnguietedl DOTS léase
waz DOTS liildase laeld s
2
2PQ (Z, + Z,]

n = ;
P - P]

msAnsFaudiaugdiliadndsa 4 55

=

Feazldmuasataluusarnganiu 83 aulaerinis
wudeyadihsuuuludwmiauniasléddiebides
nfiduaald seillalkarunaeeesnts DOTS
\lsflﬁa%\‘lﬁamsﬁﬁm@m‘szﬁ%aﬁﬂﬁﬁLg‘?mguaﬁﬁﬁu

nmsfuglaldimiilunsiiuguanstivesiie

a o v v

v3awmamisalla q MliEelildsuemaiinise:

Y

1w

Wu ﬁy’oﬁmsﬁ%@mgﬂawmmﬁuawﬁﬂﬂm
mswuhvﬁﬂmﬁmmﬁamnniﬂﬁmiauﬂu N5
Q’ﬂaalsiuw%’uawmwuﬁm n3@ DOTS card WRIWUIN
21981 N15A59d  Meudlainu  Tuues  (n3elld
s BB a3y snwinfuenla s we
qufieil DOTS 1A filwilifingnisnl
AMNUNWTBILA waaﬁ@mguaﬁﬁunwﬁum LAy
Q’ﬂw‘l@w’%’um 3 waewdirgdu

Hiennseszgniuiinisdeyadudscsns-
“ANLATLATHFFIUE (Demographic data) Ltazﬁaga
wam3snw fiefl DOTS Lildaseazgn “wanwel
fo wngeamsiinli DOTS Tallda3esaioriudin
dayan1szRen FunSufimeeiisluszaznissnm
dindu (intensive phase) uazszpzn1Isnmsaiiog
(maintenance phase) WSunamISnazduinu
cure rate ¥ia® complete treatment rate Tae cure
nanedivgiae category | AlFsusasy 6 Weau uasdl
war svzilusufindetu 2 a¥ lawfesinansia
L anziBuaulwdiou avwde  uwansineniu
complete treatment rate NN -

- g1 category | AlEseAsy 6 oy uay
fnal wvziduavluneuinezasseosidndu  walsid
HanTIUszzMISnEaeiiios viaffisay 1 ad
Telsifinansaa anzlwidou ave

- #thy category Il AlFsusasy 6 whou
wasdinar ansiiuaulunsurinevasseevidndu

mM3dessvinald Adugmlunisu asdeya

Wulawar nsulSeuifisy “m 'aumao%’agm:mﬁo



56 399961 AATITLTUASATLE

fiheit DOTS léa3s waz DOTS liliads 14 4

chi-square i o 0.05

NANTANEN
1. foyadulizing- ANUATIATHET UL
Q’ﬂwﬁﬁwmﬁnmﬁy’agu 186 3518 Lﬂuéjﬂwﬁ
DOTS 1é259 86 518 uaz DOTS Liléa3e 100 T
W1 aanajulsiﬁﬂawuLmnﬁmﬁumjmﬁﬁﬂ eluisay
WA 01 Edumafnen uaz “nalumadnaninm
wena ue “viluandneiude el DOTS 163y

o '

agfithuegndiu aunweruianinndr  (ga1919
ii 1)

2. naludse wngmeems DOTS Liléede

9103 “Nnwaigied DoTs aildadeis 100
518 hevladudumgldier DoTs Liléade wa
U51n93181nn31A39A U7 ﬁLgﬂa@LLaﬁwﬁumi
Augnlallsimiiilunsmiomsguanisléon @se
ii 2)

3. NAIUIFBINTITIALILRTNATEINTITIALT
fiflnasion13ine

Tusnugihei DOTS lailéase 100 518 fgpe
p13EnIemsine 66 38 lasnnsnasieniolu
srpzmssnndiiduuazmssnndeiiles dssuazibon

Tusseii 3

[
a va

Tumsfnuaeil FAdulédiimame sudinig
PeeAndafuATuF WAl A uvey cure rate
LLa¥ complete treatment rate WANFANDENHUY ALY
Tagvinsdessianz{ie fulse category | 91uau
160 1% (Lﬁmmmﬁﬂw category |lI ﬁaﬁﬂfmmﬁwa
M59L w:Lﬂuauﬁy’mwil,%'u%’ﬂmaguﬁa) Wiavinis
WasusuysluEeeduiuueaIn152108131019
21ApATUTIR: IWasan1IiNEY  U51ng3nnsnn
s 4 Suduliasyili cure rate tioaninmsziagn

dounin 4 Ju ualsimneenasatinefitiy Wane i

(157971 4)

215 1990dl9A TaANgANLAZIIELNLAING A

anyUsuNa

DOTS  Hunagnsiazvilviiuldsusintng
AsUULAzgNSDIRIN regimen finasaziiu padnis
sunTelanldimualégSnsmeuiagieYulsald
nagns DOTS inszasv s “ninwasemainmn
iinduatneiive d'" nquiddeludssmalnefle
eaulinanenguiinisiinagns DOTS wnldax

® wan1IeLiunnsTeY

Wi cure rate aeaiiy @y
DOTS a5z uwa u5eezfosdiovAusznaunany
Yszmsfiedias Ae nsfiwuse “wniisiueg (strong
commitment) NRUIBNIUTZAVIA n1slaau
lulgmednmadia Wy yu (technical competence)
LU ﬁu%nﬁ“ﬁ’u”mﬁmaumgu ﬁmﬁﬂnamu@ﬁ%ﬁﬂ
wihil DOTS feuvszanauiwaiiine MafiszuUiia
nsdulyls anrdpeuAI1Nasy (operational fea-
sibility) 1y fnstufindeyaiignies Anszuiunis

214 psanmluaseil

miuyszifiuegradussuu
TEHAud udnsensn 15190 aldfiuleue DOTS
100% “wsumssneiulse A Juntlefi
T wsaez DOTS 1dase nsfnsadedlulad
Tagquse sAfiozmgiAinisalresnts DOTS laiads
wafuns@neinlunguiile DOTS I3 uas DOTS
Lilgasefidoyaniefudscsing- “vanuaziATEg-
guzawiunioll  wazwan13snuazateiunialsl
Fnsiazidan Galdn asliidudn deyadu
Usenn3- “SANUAZIASHTIIUZYDIER DOTS a3y
uaz DOTS lalfaselaldiumnsneiu snuiladeifen
Ao szozmeszdnTiuindy awusmsiglaelusy
81 WAN1IANENT] anAdpIiUNaNIANENTEY WAl
Twduf uazAms (2544) fiwuay “NRUSTENIN
miﬁa\‘lLﬁumaﬂaﬂ/miagﬂﬁtaﬁﬁ fuaw s W
Tunsfuen  uiladedu 9 Fusesins- “aNuas

wswggusll “wiusiuany d welunisiiuen’



o

1N 24 2UluN 1 WNFIAN-HUIAN 2546

msAnmFauiieugiliadnlsa 4 57

mawdl 1w asdayaduiszanns- seauaziassgzuzsesiiieulsed DOTS 163 uazlai 1ansa DOTS

16a54

Y (Sepaz) veviiloe

e[ p-value
poTs 1#e3e pots Lil#e3e

LNATE 44(51.2%) 64(64.0%) NS
LWAITIN 42(48.8%) 36(36.0%)
91y 15-201 4(4.7%) 2(2.0%)

21-301 12(13.9%) 16(16.0%)

31-401 24(27.9%) 26(26.0%) NS

41-50 9 10(11.6%) 24(24.0%)

51 - 60 1 24(27.9%) 10(10.0%)

61-70 1 12(13.9%) 22(22.0%)
S vdlumadnasnsmennauassnung 82(95.4%) 90(90.0%) NS
i “nalunsibnansnsmwenuna 4(4.7%) 10(10.0%)
TadlgiSaumis e 8(9.3%) 14(14.0%)
NIRNENIEAULIEONANY 56(65.1%) 64(64.0%) NS
MIAnHIIEAUTsaNANLN 18(20.9%) 16(16.0%)
Mafne ansisendnm 4(4.7%) 6(6.0%)
FLUENWIERINTUAY 0 UNILIR
0-5nu. 80(93.0%) 72(72.0%)
6 - 10 N 2(2.3%) 8(8.0%) P<0.01
NN 10 Na. 4(4.7%) 20(20.0%)




58 219981 DASILTETUATATIE 215 1990dl9A TaANgANLAZIIELNLAING A

mInfl 2 Sunuasiuaziesazzsamawaiiineasudeindu awaesmailAla 1ansa DOTS léa3s

awailiisedueiniladsli wnsa DOTS ldede dnueds Fovse)
v“\iLgmpﬁn’ﬁ‘ugu,amﬂﬁm\lﬁlﬁﬁmﬁﬂﬁﬁﬁugLLamﬂﬁm 63(56.3%)
unenunald 1wsadaeSene anivue 18(16.1%)
ﬁjﬂmﬁmmﬁaﬁmaﬂﬁ 1ﬂﬁaaﬂﬂsLﬂunﬂizmaaﬁ§5u 9(8.0%)
U5y vilymudien / nuansthadesasenlals 7(6.3%)
ﬁjﬂumﬁawuwmsﬁum wzlsmanezuy uazldiarsnsnuiu 7(6.3%)
frheemsfiduudFongaeios 2(1.8%)
oumenusaglnaaniusnniiuly 2(1.8%)
filymiTaadldane 2(1.8%)
filyvmiTaonan 1(0.9%)
ﬁjﬂaﬂﬁaoLﬁumoLLﬂtﬁNﬁﬂﬂ'}ﬁﬂﬁﬂﬂﬁM 1(0.9%)

newme  §uesisnauuinndt 1 e

ol ° @ a ' ) o aM v A & o
AITNN 3 ﬁ?ﬂu’augﬂwwm’m&l'ﬂui:ﬂtmo T PANNITINTN Iunqu@ﬂ'}ﬂﬂ\lﬂ 1150 DOTS \lﬂai\i ‘V]\?@‘IJ'JEJ

Soulsa category | Ll category llI

Category maluszszmadnediniu maluszsznmatnseiles BN BITEHE
I (86 918) 26 918 26 918 2 9
I (14 918) 4 7 6 30 2 9w

ATl 4w auen LS TET I uTaINIT R uaTnan s TiTmEy cure rate war complete

treatment rate F93LAT1LHLAE Chi-square test

STufizam Cure Complete treatment p-value
299 < 2 Tu + LiTAEIAY 66(55.9%) 52(44.1%) NS
27081 = 2 U 22(52.4%) 20(47.6%)
210 < 3 Fu + e ay 78(58.2%) 56(41.8%) NS
2081 = 3 U 10(38.5%) 16(61.5%)
20 < 4 U + e ay 82(58.6%) 58(41.4%) P<0.01
21081 = 4 U 6(30.0%) 14(70.0%)




o

1N 24 2UluN 1 WNFIAN-HUIAN 2546

nsfnyiaseiinudinisiigiae DOTS 14
Linsatwiinaniidesguariunisfiuelaildvhmid
P89AUDINNT A ABNNTN 56.3% IR DOTS

lailgse wansdnsguiidliiui madenyanad

a

QSN’]LﬂuWLgﬂ\‘]@LLﬂﬁ’]ﬁ‘]Jﬂ’ﬁﬁuEJ’]L‘fluL%‘la\‘l LIRS
foeRaRdunaidenildssguarifunisiusiasdes
ianan 3A @B accountability wmﬂﬁaﬁamﬂuqﬂﬂaﬁ
WipNazgNATI BUNELSELAU DOTS, accessibility
wmaﬁuﬂuqﬂﬂaﬁdﬁﬂﬁ vjﬁﬂammzﬁﬁmﬁmag
drnfuniadlont wutunniu uaz acceptance
vinsfefidsdoaiuyanaiifioslinseensy S
qﬂﬂaﬁ%ﬁmﬁwﬁtﬂuﬁLé‘?ﬂo@uaﬁﬁumiﬁummwz
Hudmiii yaansuszan omuims vieeradiu
9 1 a3 fgaou war 9f wie andn-wdlu
assuafiheiliuddesfidnuuzass 3A wazms
ﬁwmumaoﬁLﬁmgLmﬁﬁumﬁﬁum%ﬁmﬂﬁﬂumz 3F
Ap friendly @anadufue) fast (USN13fiTIAE)

way free (U3N1uuuliAnyar)> >

e aeiiviligaelsi wso DOTS Téase
AD ANUNWIBNDDY D1UVINNT q‘Im’]WLE)\‘lﬁ\LJJ' 1M
Favmeniungrhenuiruanal Hymiidutigm
1399209M17UNI5TANT ANAlATY $19289
NIENTN 15130 qmﬁuﬁa&iamsﬁmaqm’ DOTS a1
Tﬁagjuﬁa ISz lANuN3anTaIunng L0 “¥nT WA
Wwthieadniulsa §usz wawinlsasziuan
(RTC) se@udwnin (PTC) uazszduane (DTC)
Lﬁ”n*nﬁwﬁ*’ﬁ’umm TdansnTzaneves andounsed
ﬂ‘samquﬁuﬁ ﬁoﬁauuﬁiﬁaﬁiﬂmﬁﬁmaﬂmﬁ’ DOTS
W™ nsfEnunduds iduiuteiudlase 39
299103818 anmsslszimalneAududiensdioed
nsudladymluwivinsdamsielidenl5usnng

auAI iy

msAnmFauiiaugiliadnlsa 4 59

[V
o A '

Tums@nmassinuinluussngied DoOTS lal
16259 100 578 ﬁﬁﬁﬁﬁnﬁmmm Ity 66 518 Fafiita
nspmentuseasinedndu  wazszeznsinm
fouiay MIzeeuananazifinlan 289 ANNEN
mm‘iumﬁ'ﬂmﬁjﬂmLwia:mml,&aﬂ'aﬁa g
mM3moende “ANEny  Yaan Uhesilud uazeme
(2543) 1§13 599 3sdumiludszinalnedi wa.
2540-2541 wuiluzasiuiifalsafiden 1 #ia oy
Souaz 168 AoEN 2 rilaotipuas 6.3 Aoe 3 oila

atifeuas 1.5 hoen 4 silandiovas 0.8 uaniduiulsn

U

5
¥

ffppva8au U (MDR-TB) 3Spmar 2.02"° uas

Sammsmpeniuuililn_siuides 9 lasawiznadl

o

FN1TUNITZUINDRNLER ~  WRHRSIBIIUINNAY A5

gt =

LN3NT U LAZLNINA iﬁnaqmﬁ DOTS a=Hau

65" usigy s3aivinligthe DOTS

Hmmaneel
18lsiaseenaifinaa “seasnisiiaiulsaresile
ImﬂLﬂWﬂ:TuniniﬁQ'ﬂaﬂmmmﬁﬂﬁiaﬁmﬂunmmu 7
Folungugthefifinismeenlunsfnmilfigionee
fasaMuiu 1 “Uaide 15 518 mmﬁmu@ﬁmﬂm
66 318 (35pEAz 22.7)
Wiudssidunsnaenasinasensinsvisa i
Tunsfneisananissnundu cure rate uaz com-
plete treatment rate W3suifisuszWinngulainin
mLLa:nq'ummmﬁaﬂﬁ’uﬁunﬁiuﬁmmmwmﬂﬁ’u g
waﬂmngdwmnmmmﬁy’mm afuguluay awaliid cure
rate ammniﬁmjuﬁmmmﬁaﬂnh 4 Tuuazliveen
lae (3opay 30.0 Lardauay 58.6) NMITIANANITINH
\Hu cure rate uaz complete treatment rate udasd
Hadouiily WNI0TTYRNHUUBUIITE UNA MITe
259 9 whls msrznsalfawaciiu complete treatment
rate aldfinansrar avcluifoudl 6 wiffifugin
v q  ineardlEul “ugninanoenssnele

don13Aneilfn aeliAiuIINITINRERRGD UG LA



60 37956 AATILTESUATAE

4 Suduluvihisiian cure rate anay ns3suluauan

A9 lEAnIAN¥IIINITINRsNRasa TUATUT 9 L9

wamsaL anzdeaatduuinudnissnenazasy 6 hau

ud1 azl@sevuiiu cure rate WisuAsURY failure

rate

1an 15971989

1.

. Enarson DA

Joai USvauud. mssheniulsaven. Tu Sod@ U5
suun, Foy ysdssys. 9w niwdiady

Wssandms).  Jalsa.  ngewwer sasUToTalse
wivdszinalnelunszususigudud, Andaseil 4

(@1TuUSu19) 2542:343-409.
International union against tuberculosis
and lung diseases: Model national tuberculosis pro-

gramme. Tubercle and Lung Disease. 1995;76:95.

- B yalseys. ms%’nmﬁ’miamﬁamimmu M7 19

Sulsaunazlsansan 2544:22:183-193.

- ynBdy neaady, woTssn WeiAd, Twgsd adu s,

waadll W e, Fan dul 2 uazues N, MIAILAN
mifumssudsznuslugiheilsales andnluaseuaia.
13 197ulsauaslsAnsven 2538:16:247-249.

fy A9 23 wed durn, wed GSewmdwd uaz aw
Illﬁﬂﬂ’]?\‘i. m3Anslisuifivunanisfnengioe
Salsadandeszunesses ummund uazuuuiiiaes

miiugua. 13 19ulsauaclsrnsagen 2540;18:7-16.

- 817w dn uazarioud uasysn. wa “Ngmbzaen AU

Toulsamuuumslnsidaonagns DOTS Tuiuiivonia
pean Douvszanm 2541, 115 19Tadlsauaclsansen

2542;20:257-265.

. Chauld C.P., Moore-rice K., Rizzo R. and Chaisson R.E.

Eleven years of community based directed observed

therapy for tuberculosis. JAMA 1995;274:945-951.

10.

11.

12.

13.

14.

15.

16.

215 1990dl9A TaANgANLAZIIELNLAING A

. Murray C.J.L. Results of directed observed short course

chemotherapy in 112,842 Chinese patients with smear

positive tuberculosis. Lancet 1996;347:358-362.

i Twsuia, weed a3uMAUn uazilsnsal Toened.

poTs vhligiheialsalésunssnm s weadmie?
115 wiulsauazlsansaven 2544:22:113-123,

Weis S.E., Slocum P.C,, Blais F.X., King B., Nunn M. and
Matney B. The effect of directly observed therapy on
the rate of drug resistance and relapse in tuberculosis.
N Eng J Med 1994;330:1179-1184.

World Health Organization. What is DOTS? A Guide to
Understanding the WHO Recommended TB Control
Strategy Known as DOTS. 1999, WHO/CDS/CPC/TB/
99/270.

gnddy  1nwAse3y. DOTS dunesandidi D09
msuftamialsaludsemalne. 15 53alsauazlsa
N3N 2543;41:53-56.

Narain J.P. and Shreedhar J. My experience with DOTS:
Stories from frontline workers. World Health Organiza-
tion, Regional Office for South East Asia, New Delhi.
1999, 63-71.

A ulsauisdssmalnsluwssusnagudud,
wuamensitadenazsnsialsaludssmalng (@i
Ysudy)  wiudlva. 13 1sTalsauazlsansasen
2543;21:141-155.

Payanandane V., Rienthong D., Rienthong S., Ratanavichit
L.,Kim S.J. and Sawert H. Surveillance for antituberculosis
drug resistance in Thailand: Results from a national
survey. Thai J Tuberc Chest Dis 2000;21:1-8.

Park S.K., Kim C.T. and Song S.D. Outcome of
chemotherapy in 107 patients with pulmonary tubercu-

losis resistance to INH and RFM. Int J Tuberc & Lung
Dis 1998:;2:877.



1%

62 YA Yy 919 U WAT AUTIY T NEWUS
umb

MINIAR  thymectomy fidavediianssnm
Tuiheiifu myasthenia gravis (MG) Bauuzili
ﬁﬂuﬁﬁﬂ?ﬂﬁg\‘luﬁi grade Il @13 Osserman classifi-

. 1,46
cation ¢

) atlsfimy wuInevdanisvia thymec-
tomy Sinifin MG crisis mannlugupfidanisguuse
eunswdn lasawsTugieifl grade Il b uay

11©re

fnmsfnsludwyszmanyiinigyin plasma-

©)

pheresis %38M5Wi intravenous immunoglobulin

(VIG)® fipun15¥in thymectomy 22 1u130aAlaN

289 atingls

ialsaunsndounevderndaoesgio
Amn YaL 8289n19% plasmapheresis ¥3an131HeN
IVIG finunangdszns Wy L “sesenisinidesin 1w
catheter m’;zmmﬁuiaﬁmﬁﬁ lae pulmonary em-
bolism uanawnﬁuswﬂﬁﬁ”mazmmw%amao‘[sa-
newaLsAazuisiidudadaeaen1svin plasmapher-

(4)

esis” vil¥fthe MG unilslildsumah plas-

mapheresis NOUN1IHIARN thymectomy

m‘sﬁ‘nmiﬂum‘sﬁ‘nuﬂu@’ﬂ’m MG filFsuns
MWIAR thymectomy fﬂiowmmaﬂmwmmni Fofl
fohedwunilelildsunisi plasmapheresis W3n
IVIG naunIHIan dauﬁﬁmm%ﬂuLﬁﬂuwaﬁmﬁﬂaﬂﬁ
TFsunsmseasinaunsnnge WENANNENAINTUL T
gadlan uananiuiesIuTINissszasIuaItady
ufoiurndn nMameedastiemels warazunIn

FaUNNATUNLHAINITHIFA

szfivun1iise

Lﬂumiﬁnmﬁau*nﬁﬂuﬁﬂw myasthenia gravis
fildisunisinga thymectomy Tulsewsmnaganso
FIusLFaUNNTIAN W.A. 2537 uiviipuliquisy w.e.
2543 lopfinsmusinseasiBoazacgielususi q
sznaudiig

o A 818709§1e

e szuzianiifladulin myasthenia gravis

Ui TUALESUNISHAGA thymectomy

219 1990ul9A T9ANT9BNUATITLNLIAING A

° mﬁ@’ﬁ’sﬂlﬁ%’uﬁaumﬁmﬁﬂLﬁamuqummi

Tsn myasthenia gravis

® ANJFULLIYDY myasthenia gravis nounNg

W1ee Lasldn15uLaiuy Osserman classification

(»157971 6)

e nawIsnfiunaun1svi thymectomy Tag
BIN L'flunq'uﬁiﬁms‘%’nmdaunmdﬁm (plasmapheresis
739 IVIG) LLatﬂ@juﬁiﬂlﬁazlﬁLaﬂuaﬂawnﬂwLﬁuﬁmﬂ
1HSunaunIwIsn
® plasmapheresis azihlasnsuaniasuy
plasma U3n0l 3-5 Ans/ase 4-6 ATevineuiu
udu
e IVIG Tiluauim 04 g/kg/day tHuaan
59U
wiunsdadengthehiihenslaaclisy
n3snenausnsavIeli laifinnsutediainuadaiau
Fuiunisdin “ulavosumndilinsguasnu  fiaed
T#sunsiiennisdnuneunidearionunazagiungs

AANTULLIN Il b waz I

e nsiiin MG crisis Taavanesanfiagiedilsi
Nansandasasinemnelaldmasridaiu 2 U uay
§hefl nansongeIosiemulanderndnliu
uidasnduunliniastrenelalndainszuumels

ANLKRAN

o ImsfnmSeuifisuszuziiandl awnsanen
wiavtemelald nmzunsndeuiiintunazdnsnis
CefAnuazsreziaanluniseglioweuiazesilos
W1 2INEN (ﬂ@:s\lﬁ\lﬁ plasmapheresis %38 IVIG iU

nzﬁuﬁ‘laﬂﬁ%’um‘;“'s’nmdaun”m\hﬁ’m)

NNV

figihe myasthenia gravis drsunsEnen
thymectomy TugagadusLiuNNIIAN WA, 2537
uilaifauliquisy w.a. 2543 59U 65 378
‘mm:LﬁﬂmaoQﬂaﬁTuL’%"awaamm;uLm INA LAY

818 ANAINATIT N 1



1

64 Ayuad Yry 519 U Az AU T NEWUS

o '

wé:’or;hmmmﬂn'.nQﬂmﬁ‘tﬁ%’umﬁnmamaﬁﬂ’ﬂ Ay
NN R (p=0.002) 1L ANV plasmapheresis 138
MSESY IVIG fpunswdnanlani 1An MG crisis

T8lunguiieffianu“se 9 (grade Il B uag i)
9 U U

Tushunaneniedestiamelandanisnidn ngs
Alsiia MG crisis ulnjazndaiasiemelal
Twiuusn Tusausfinguiivin MG crisis iy Sauay 82
winezngnadosiiamelandeindnlsisy wifidey
ndvanldiadsstiemelalralaaie 2.2 Sundnidn
aenalsfionu ﬁjﬂaﬂnfojuﬁﬁ nsnsavgadeslisinely
pafiss 34 Ju wlugiheiiiin MG crisis 8n
Yovaz 18 tu (Hunguiveniadaclaléfousingn dos
Madastemelaun sdelsfimu i Nansondiaday
gapmelald “u5alum 5 Sundsidauaslaififias
Telafiosldsun133nendianisvin plasmapheresis

138 IVIG u,athiwudwﬁvﬁﬂam g

ﬁﬂ’aﬂﬁ\lﬁ%ﬁmiﬁ’l plasmapheresis fiau W1
auifin MG crisis Jumwsnndondn Anuinesfiu
@ﬂ'gﬂﬁwmLﬂ%'awwwm%‘lﬁl,aﬂé?oLwiwé‘famﬁm URY
e mnuniesio MG crisis Tugmassnga (5 )
wazifiofia crisis Tuudaf wnsaneedssiemela
150 (1 ) Tunsiinguitlalldsunisiesoaneudy
Tus i MG crisis n&IHIEA WUTIUST1RENHEN
winsthemelaliisa uafasdiodldiatationelat
n&IHEAEINT (1.8 Fu) warldiamegnadasuiu
N1 (3.75 W)

MIEUNINFoUNWUUDEVAINIIHIAR thymec-

tomy MNN1IANMIUNLANIE bacterial Pneumonia

219 1990ul9A 19ANS9an waTTNLmMNgA

divFenas 107 Inswulugiihefiiia MG crisis Vaviue
uanmnﬁuﬂ’aLﬂuﬁﬂaﬂﬁ\lﬂlﬁ%’umsLm'%mﬂﬂﬂ plasma-
pheresis #1380 IVIG é’num:wﬁuﬁﬂamoﬁwuﬁa@ﬂm
ﬂ@:NﬁlLﬂuQﬂ’JﬂﬁLﬁﬂ MG crisis W condition 784
mslfatastomelatiiey u avinalnnisiia
Yaasnt uenatinainms &neeudigielasunist
vinthevnelalvsl Machens wazAmieAldsIeaunng
Wadaadnt uAENAINISHIGR thymectomy law
WUdﬂqﬁﬁﬂ’]iﬂiﬁtLﬁN%ﬂ “’uﬁuﬁﬁumm‘;ummm MG

AaunTHsa™"

7

mnmiﬁnmﬁwuiw@ﬁm MG 75l ey
(grade Il B uaz Ill) AlF5un19¥ plasmapheresis
“3n IVIG nauywidia thymectomy azilant i
MG crisis anadiaziilant wanizunsndou 1o
Yandn, vanas ussgalsfina nislaldeseniiae
fou wiaziin MG crisis MAIHIAANINNTY MELATEY
emglalfnaiuiuni walaesndlalaldnauiu
¥n w5un9Aa Pneumonia unsndiau Aluvinls
nantnasastiemelalinauann uazlinugioy
aEAman founsRasavi plasmapheresis 138
1% IVIG feunsindnetagassiiaieiiadedudie

A HINELATAIT NS NFEUIINNNTINE

¥

atiglsfinna nMsAneiddaddavatudiiu lawn
@ [ [ Ay o @ oW
Lﬂumsﬁnmwwaumoluumanwwuﬂ“ﬁmLauawgﬂaﬂ
Aulnazl@i$y plasmapheresis, IVIG vi3alulisuiae
Jufiheidiausnidu subgroup U3 ddwau

ADUT LD



1%

66 WA U 919 U WAT AUTIY T NEWUS

219 1990ul9A T9ANT9BNUATITLNLIAING A

-l a a LY aM v . = M yvo a ' . a ..
AN 3 Lihimmtl‘ugﬂ’mw\lﬂ plasmapheresis, IVIG ialdldsunsindennaunskndaiunisiia MG crisis

LLEJﬂG]']Nﬂ’J']N‘éuLL‘N“ﬂﬂ\‘IISﬂ

s Il B .
Severity before surgery | InA 1B ] A FAINNNNA
Plasma- U 0 0 5 4 9 9
pheresis MG crisis 0 0 0 1 1 1
Ao (%) 0 0 0 25 11.11 11.11
Intravenous UIU 0 0 1 1 2 2
immuno MG crisis 0 0 0 1 1 1
globulin Aoy (%) 0 0 0 100 50 50
No UM 2 11 39 2 41 54
treatment MG crisis 0 0 9 0 9 9
before Ao (%) 0 0 23.08 0 21 16.67

m3efl 4 U euthengut pesiansiAn MG crisis (Il b uaz IIl) AunsiAn MG crisis WasHiA LBNANTEBE

LaItasslsaauieiunIda

szazmfianedelsn (Haw) '5'm'au§ﬂ'm°?i|,ﬁﬂ MG crisis 5’1mu§ﬂaﬂﬁ\ls‘ilﬁm MG crisis 5
fippndn 12 Lhou 8 26 34
W 12 hiau 3 15 18

9 il 41 52

‘ v v 1) o
ATIIN 5 I ANNNIELNINTBUVRINIAA

a I oy
A9 6 Osserman classification ’ﬂa\‘lgll’sﬂ myas-

Complication

o vy o thenia gravis
UGLENNG (38)

Infected wound

1 grade | Ocular

Pneumonia

grade lla Mild generalized

grade lIb Moderate severe generalized

Pneumothorax

grade Il Acute, severe, developing over weeks to

months
grade IV Late, severe, with marked bulbar involve-

ment







8

1 e

a a v a a o Yo w
U5e NBNANTISIANINTTN 1‘nﬁms'm|.*u‘|,ln'rﬂ'ﬂn'1ﬂ\*l'['-v
a o a (YR ')
ieWmuwgAnIsn anwiiandulsaden

Tusenzidindunaenisdne

Woyed Sygnds e mu*
nidna Tamsaes  ma

ngy vi 3 dU yudsame

**n@'wm nfy':ﬁzufiﬂ nwmygsﬂm NIENTN 107304 T

UNARED: imiﬁmﬂui‘mﬁwim%a%'aﬁL'fJui'Jtym 1571300 BN Lm:Tuﬁaﬁgﬁulﬁmiﬂaﬁujuttsa ANAY
2N MBUINETBIUTETINILANE NI NN INANITENUABANIE IANUALIATETNNTENENTY  LaBlaniz
Tudszmardaiann uumensmuauialsedl dy As mIdasensuninszasdeiulsafiunas
wndige Ae fiheialseiinsan avenodeialsn sanmsonsumsinnasuiusesihe Huils
wylunistiaan usvesnsmuguinlsauunln  fihefulsafianusuiuiezdooldsuns
WamgAnssn anw e liiinsufiRmaununissnmatinegndasasudou lumsaanisuwsnszany

o guvu aulnddauazaniyniiulsadion

&

mMyATeiamaaesil Timgusy sAaAnEULUINMITHRILIWGANTIN 2N W I?Eﬂ’)ﬁl’i’miiﬂﬂaﬂﬁ
A39L AvswUdadeNnSuusnT o ounsRlsavaangamne  nesiaulsaluszezidaduaesnisinmm
Tuszwihafiunangan 2543 fuifounnanan 2544 nazuaumaddpdsznauie madeianssn pfnm
Toswiunslidideladundn  nqudatsdegieinlsalannsia aewuide agszniv 15-60 1
ﬁy’\‘lmmmzmﬁa UM 113 AU ;34LLﬂanz\juaaiwdwmui’uﬁm%’w%mi \Jungameane 53 AU UAznga
Wisuiisy 60 au iudeyadouazvndenimenss lealduuy suaumsudsauesuardayaain

neifpulseifgiig vasnmeass U g ﬁ@’ﬂwmmﬁﬂumjwmam 49 Ay Tunzjmﬂ%'ﬂmﬁﬂu 47 Au

m3dnnzideyald 6f Sewas Analde uidsuusnggIu Student's t-test Lz Paired Samples t-test

o a

lSARNW e TuA 22 wweu 2545



@ & o @ o a a
70 LWQ_'IFI%. ﬂtytyﬂm Qﬂ WAL NIANMA Tﬂﬁl‘i‘?ﬂ; Pk ’l’i’)mcl:‘a‘ﬂ T‘iﬂVI‘i‘N'ﬂﬂLLﬂSL’)‘HU’]Uﬂ’JﬂQF’I

wan1snaasanudl frheialsanal avswudsidnsanfanssn sdnsfiuiunistimasle finns

a va o

WaungAngsy anwludunsufifauununisinegniesasuduiadusgiefite dymne A
(p<.001) usna iy fenuingumaassdinsiwasuuastumsdiduresdnst amzwdsuannuiniduadlu
sepzidindurosmsinmnd iiedouar 77 TusmsiinguulSouiion_afivedovas 61 mamsdneun avli
WAUIINIIIANANTIN q"fJﬁﬂH’]‘ﬁLﬁuﬂﬂﬂﬁﬁ’]ﬁﬂﬁ]LLﬁQﬂ?ﬂ’ﬁ’m‘[iﬂﬂaﬂi:ﬂtLLWiL‘%ﬂ NNFONUINGANTIN
nMsUftRmuusun i alsaldgniasasuiumniuy Wumsaansundnszndetalsa shlvidn
Ustlemisansafiunuauguinlse Sefanssu afnmdondn wnsahlduszandldiitnussTom]
T 0wudns s1sw pee o AlFuinsesenu ulsals

Abstract: Panyatangsakun P* and Khortwong P* Effectiveness of Motivation Process of Health Education
Program for Developing Smear-Positive Tuberculosis Patient’'s Compliance During the Intensive Phase

of Treatment. Thai Journal of Tuberculosis Chest Diseases and Critical Care 2003; 24: 69-78.
“Tuberculosis Division, Department of Communicable Diseases Control, Ministry of Public Health

Tuberculosis has long been one of major global health problems. The dramatic increase of it’s burden
at present, tremendously and extensively threatens world population health, and also affects the community
socio-economic status. Main principle of tuberculosis control is to cut chain of transmission. Satisfactory
compliance of infectious tuberculosis patients is considered to be most important indicator for the success
of control measures. In order to achieve this goal, there is need to strengthen patient’s health behavior
to obtain appreciable health care practice that can lead to minimizing disease transmission to surrounding

communities, household contacts and multi drug- resistant tuberculosis as well.

The objective of this Quasi- Experimental Research is to study impacts of motivation process of health
education program, focusing on moral support, in improving compliance of smear positive tuberculosis
patients during the intensive phase of treatment. A study had been conducted among patients registered
for treatment at Bangkok Chest Clinic of TB Division during July 2000 - January 2001. 113 smear positive
patients of both sexes, aged between 15-60 years old, were enrolled to the study. A simple random
sampling by visiting dates was done to divide them into two groups, 53 in the experiment group and 60
in the control group. Data were collected by self-administered questionnaire, and patient’s registry. At
the end of the study, there remained 49 and 47 patients in the experiment group and the control group

respectively. Student’s t-test and Paired Samples t-test were used for analysis of data.

Results were satisfactory with significantly increase (p<0.001) development of health behavior in the
intensive phase of patient’s treatment, higher sputum smear conversion rates of 77% were observed,
compared to 61% in the control group. In conclusion, motivation process of health education program,
stressed on moral support, could develop better health behavior in treatment of smear positive tuberculosis
patients. This approach is of much benefit in minimizing transmission of disease and burden, and can also

be widely applied to any health institutions providing tuberculosis services.
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