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Complications in mechanically ventilated
patients of Guillain—Barre syndrome and
their prognostic value
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ABSTRACT

Introduction: The spectrum of various complications in critically ill Guillain-Barre syndrome (GBS) and its
effect on the prognosis is lacking in literature. This study aimed at enumerating the complications in such a
cohortand theirsignificance in the prognosis and mortality. Materials and Methods: Retrospective case record
analysis of all consecutive mechanically ventilated patients of GBS in neurology Intensive Care Unit (ICU) of
a tertiary care institute for 10 years was done. Demographic, laboratory, and treatment details and outcome
parameters were recorded. Results: Among the 173 patients were 118 men and 55 women (2.1:1), aged 1-84 years.
The average number of ICU complications per patient was 6.8 + 1.8 (median = 7, range = 1-12). The most
common complication was tracheobronchitis (128). Other pulmonary complications were found in 36 patients.
The next was metabolic hyponatremia (115) hypokalemia (67), hypocalcemia (13), stress hyperglycemia (10),
hyperkalemia (8), hypernatremia (9). Sepsis (40), UTI (47), dysautonomia (27), hypoalbuminemia (76),
anemia (75), seizures (8), paralytic ileus (5), bleeding (4), anoxic encephalopathy (3), organ failures (12), deep
vein thrombosis (7), and drug rashes (1) were also noted. The complications, considered significant in causing
death, Hughes scale < 3 at discharge, prolonged mechanical ventilation (>21 days) and hospitalization (>36 days)
were pneumonia, hyponatremia, hypokalemia, urinary infection, tracheobronchial infections, hypoalbuminemia,
sepsis, anemia dysautonomia. Conclusion: Active monitoring and appropriate and early intervention by
the clinician will improve the quality of life of these patients and reduce the cost of prolonged mechanical
ventilation and ICU stay.
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Introduction requiring mechanical ventilation is generally good if
they survive the medical complications.!?

Complications in patients with Guillain-Barre

syndrome (GBS) in Intensive Care Unit (ICU) havebeen ~ After admission to the ICU, the most serious
described in association with mechanical ventilation, complications result from mechanical ventilation,
prolonged immobilization, or specific treatments. The circulatory disturbances, thrombosis, starvation, and

outcome in patients with severe GBS including those sepsis.”! The complications include lower respiratory
tract infections, hyponatremia, urinary tract infection,

dysautonomia, urinary tract infection, confusion, and
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colitis, deep vein thrombosis (DVT), and heart block
requiring cardiac pacemaker, myocardial infarction,
pneumothorax cerebrovascular accidents diabetes
mellitus hypocalcemia, herpes zoster and hematemesis,
bleeding from tracheostomy site and abnormalities of
liver and renal functions.*?!

The prevalence of any complication in a GBS patient
during their ICU stay has been 82%, with pneumonia
and tracheobronchitis being the most common.!
There have been attempts to predict the recovery in
mechanically ventilated patients, using demographic,
disease-related, and laboratory and treatment-related
factors.*”! Complications were related to long-term
functional recovery and time to regain independent
ambulation.”® However, the spectrum of various
ICU-related complications in this cohort and how they
affect the ICU stay, functional status and mortality is
lacking in the literature. Hence, this study aimed at
enumerating the various ICU-related complications
in mechanically ventilated patients of GBS and
the interplay of these factors in the prognosis and
mortality.

Materials and Methods

Retrospective case record analysis of all consecutive
mechanically ventilated patients of GBS in the neurology
ICU of a tertiary care institute during a period of
10 years was done after obtaining approval from the
Institute Ethics Committee. The diagnosis of GBS was
restricted to those patients satisfying the NINCDS
criteria® and in whom secondary causes could
reasonably be excluded. These patients who presented
themselves to the emergency department of the institute
were initially evaluated by the neurology team and
admitted to the wards as per the availability of beds
and closely monitored for any impending respiratory
failure or autonomic dysfunction. At the earliest sign
of respiratory compromise, the patients were evaluated
by the neuroanesthesia team of the institute, and shifted
for mechanical ventilation. Rarely patients had to be
referred to outside centers for ventilator support due to
nonavailability of ICU bed. The criteria for selection of
mechanical ventilation were features of hypoxia, vital
capacity <15 ml/kg, PaO, of <70 mmHg, and PaCO,
of >45 mmHg . Those patients who were kept in ICU for
only observation and monitoring, not satisfying criteria
for GBS and incomplete case records were excluded
from this study.

Records were retrieved from the medical records
section of the institute and clinical, and laboratory

parameters entered in a predesigned Performa.
Details of demographic data, antecedent events,
progression of symptoms (sensory, bulbar, and
respiratory involvement), laboratory parameters and
investigations done to exclude the secondary causes, ICU
complications, electrophysiological studies, treatment
details, and the various outcome parameters in terms of
rapidity of progression to nadir, duration of ventilation/
ICU stay, time for onset of recovery, duration of hospital
stay, day of ambulation, Hughes scale at discharge, and
day of death were recorded.

Definition of terms

* Autonomic dysfunction. Parameters noted include
cardiac arrhythmias, labile blood pressure,
abnormal hemodynamic response to drugs,
electrocardiographic abnormalities, pupillary
dysfunction, sweating abnormalities, urinary
retention, and gastrointestinal (GI) dysfunction!”

e Complications in ICU: Metabolic - electrolyte
abnormalities; hyponatremia: Sodium <135 mEq/L,
hypernatremia: Sodium >145 mEq/L, hypokalemia:
Potassium (K) <3.5 mEq/L, hyperkalemia:
K >55 mEq/L, hypocalcemia: Calcium
<8.5 mg/dl (at least on 2 occasions), organ failures.
Nutritional: Hypoalbuminemia = albumin <3.5 g%,
anemia = Hb <12 g% (at least on 2 occasions).
Pulmonary complication - pneumonia, collapse,
pneumothorax as evidenced by an abnormality on
chest X-ray sepsis: Fever, tachycardia, increased
leukocyte count, bacteremia (blood culture), or
central access device contamination as defined
by positive pathogenic microbial culture (any 2
or more of the above features in combination).
Tracheobronchitis: Pathogenic microbial culture
of tracheal or bronchoscopy aspirate. Apart
from these, complications such as DVT, cardio/
cerebrovascular accidents, bleeding manifestations,
and allergic reactions were separately recorded as
“Others”

e The outcome parameters analyzed included
the following: (1) In-hospital mortality; (2) GBS
disability scale score (Hughes scale: A scale of 0-6
of progressive disability ventilator dependence and
death, a score 3 or below indicates that patient can
walk 5 m).M Day of death: Computed from the
onset of illness. Duration of mechanical ventilation:
From the day of connecting to ventilator to the
day of disconnecting from the ventilator. Duration
of ICU stay: Calculated from entry to ICU to exit
from ICU. Duration of hospital stay: Taken from
the day of presentation to the hospital to day of
discharge.
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Statistical analysis

Statistical analysis was performed using SPSS Inc. SPSS
for Windows, Version 14.0. Chicago, SPSS Inc. Univariate
analysis was done using analysis of variance for
continuous variables and Chi-square test for categorical
variables. Chi-square test or Fischer’s exact test was done
to compare two groups. The variables, which emerged
as significant in univariate analysis, were used for
multivariate analysis using logistic regression analysis
to find out which variables were helpful in predicting
the outcomes.

Results

Description of the cohort

Over a period of 10 years, 191 patients of GBS were
admitted to the ICU of this major tertiary care neurological
center in India. Of this 13 patients had been kept in
ICU for only observation and five case records lacked
adequate data for the study and hence were excluded.

Among the 173 patients, 118 were men and 55 were
women (2.1:1), the age varied from minimum of 1 year to
maximum of 84 years. History of a prior antecedent event
was given by 48% of the patients and included fever - 68,
Gl illness - 16, respiratory infection - 13 vaccination - 2,
surgery — 1, and 14 others which included specific infections.

Eighteen patients died. Three were ventilator dependent
at the time of discharge of which one patient was in a
vegetative state but had been discharged against advice.
Relatives took the other two patients to a center of
their choice. The Hughes scale at discharge could not
be elucidated from the case record in three patients.
Forty-seven patients were ambulant with or without
support at the time of discharge. The day of death ranged
from 5 days to 196 days (39 + 40.3 days). The median
duration of ventilation and duration of hospitalization
was 20.5 and 36 days respectively and hence prolonged
ventilation and hospitalization were categorized
as >21 days and >36 days. The mean was not chosen as
the standard deviation varied widely (29.9 + 26.3 and
50.5 + 41.2 days).

Complications during stay in Intensive Care Unit

It was found that the average number of ICU complications
per patient was 6.8 + 1.8 (median = 7, range = 1-12). The
most common complication was tracheobronchitis (128),
which was considered whenever culture from the
tracheobronchial tree was positive [Table 1]. Pulmonary
complications other than tracheobronchitis were
found in 36 patients (pneumonia - 21, collapse - 9,
effusion - 3, pneumothorax - 3). Two of the patients with

Table 1: Spectrum of Intensive Care Unit
complications-comparison with available literature

ICU complications Present Henderson Ng etal. Taly et al.
study, etal (2003), (1995), (1994),

n=173 n=114 (%) n=79 (%) n=47 (%)
Tracheobronchitis 128 (73.9) 33 (29) 28
Pneumonia 21 (12.1) 18 (16) 36 (45.6)
Tracheostomy NA 2(2) 3(3.8)
infection
Effusion 3(1.7) 9(8)
Collapse 9(5.2) NA
Pneumothorax 3(1.7) 6 (4) 2 2
Hematemesis 2(1.1) 6 (5) 1 6
Hyponatremia 115(66.4) 28(25) 20(25.3) 3
Hypernatremia 9(5.2)
Hypokalemia 67 (38.7)
Hyperkalemia 8 (4.6)
Hypoalbuminemia 76 (43.9)
Anemia 75 (43.3)
Sepsis 40 (23.1) 3
Dysautonomia 27 (15.6) 15 (19.0) 31
Renal failure 4 (2.3) 2
Ml/cardiac failure/ 4 (2.3) 4
block
Liver dysfunction 4(2.3) 2(2) 2
Seizures 8 (4.6)
Anoxic 6 (3.4) 11 (13.9)
encephalopathy
Hyperglycemia 10 (5.7) 5 (4) 2
Paralytic ileus 5(2.8)
Hypocalcemia 13 (7.5)
Bleeding 7 (4.0) 1
Deep vein 7 (4.0) 5 (4) 3
thrombosis
Anoxic 6 (3.4) 1
encephalopathy
Drug rash 1(0.5)
Positive blood 3(1.7)
cultures
Positive urine 47 (27.1) 75 (66) 16 (20.3) 16
cultures
Culture other sites 15 (8.6)
Pulmonary embolism 0 3(3)
Underlying 0 4 (4)
malignancy
Heparin induced 0
thrombocytopenia
Pseudomembranous 0 5
colitis
Stroke 0 1 2

ICU: Intensive Care Unit, NA: Not available, MI: Myocardial infarction

pneumothorax one patient with pleural effusion and two
patients with collapse had obtained an opinion from chest
physician and had undergone procedures of intercostal
drainage tube insertion, and bronchoscopic removal of the
mucus plug, respectively. The next common complication
was metabolic, especially hyponatremia (115) followed by
hypokalemia (67), hypocalcemia (13), hyperkalemia (8),
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hypernatremia (9). Sepsis was found in 40, UTI in 47,
dysautonomia in 27, hypoalbuminemia in 76, anemia in
75, seizures in 8, paralyticileus in 5, and bleeding in 4. All
the four patients who had cardiac dysfunction had been
evaluated by a cardiologist with electrocardiography
ECG, echocardiography, and cardiac enzymes and
treated accordingly. Four patients had elevated urea of
more than 40 and creatinine of more than 1.5 and had
been seen by nephrologist and managed conservatively
with avoidance of nephrotoxic drugs and fluid and
electrolyte corrections and diuretics. The four patients
with liver dysfunction had an abnormal elevation of
liver enzymes and bilirubin. Of this, one patient had a
history of congenital hyperbilirubinemia and another
patient’s liver enzymes were elevated and were clinically
diagnosed to have viral hepatitis. This patient’s hepatitis
B surface antigen and HCV antibody titers were negative.
Anoxic encephalopathy was attributed to prolonged
Ambu ventilation and cardiac arrest while on ventilator.
The duration of Ambu ventilation before shifting to ICU
in these three patients ranged from 1 day to 7 days and
at the time of discharge two patients were in a chair
bound state and one patient’'s Hughes scale could not
be computed from the case record. Among the patients

who sustained cardiac arrest two died subsequently
and one was discharged in a persistent vegetative state
dependent on ventilator. The ten patients who had
hyperglycemia requiring intervention in the ICU did
not have the previous history of diabetes, and hence this
could be stressed induced hyperglycemia or subclinical
diabetes mellitus detected for the first time. Rashes
seen in one patient were interpreted in the records
as cephalosporin-induced and had disappeared after
stopping cephalosporins. All the seven patients who had
DVT had swelling of the leg, had undergone Doppler
studies, and had proven thrombophlebitis. One patient
had bed sore.

The complications that were considered significant in
causing death, Hughes scale <3, prolonged mechanical
ventilation for more than 21 days or prolonged
hospitalization more than 36 days were pneumonia,
hyponatremia, hypokalemia, urinary infection,
tracheobronchial infections, hypoalbuminemia, sepsis,
anemia dysautonomia [Table 2].

The various organisms isolated were Escherichia coli,
Klebsiella, Enterococcus from urine and nonfermenting

Table 2: Correlation of various Intensive Care Unit complications with outcome parameters

Complication inICU Dead Alive P

HS <3 (47) HS >3 (120)

P DV <21days >21days P DH <36 DH>36 P

(18) (155)
Pneumonia 6 15  0.01 6 15 0.96 6 15 0.031 7 14 0.103
Electrolyt disturbance- 10 105 0.3 25 85 0.031 51 61 0.064 52 60 0.081
hyponatremia
Electrolyt disturbance - 12 55 0.01 10 55 0.003 23 43 0.001 25 41 0.005
hypokalemia
Bacterimia cultures
Urine - E. coli 3 16 0.42 2 16 0.089 2 17 0.001 3 16 0.001
Urine (total) 8 39 0.96 5 40 0.003 14 33 0.001 16 31 0.006
Tracheobronchial - 8 88 0.31 22 71 0.148 42 53 0.059 38 57 0.001
NFGNB
Tracheobronchial - 7 70 0.61 15 59 0.044 24 53 0.001 24 53 <0.001
pseudomonas
Tracheobronchial - 7 52 0.65 12 44 0.17 15 44 0.001 19 40 <0.001
klebsiella
Tracheobronchial - 3 22 0.72 7 18 0.986 8 17 0.044 8 17 0.037
staph
Tracheobronchial - 0 13  0.36 1 11 0.182 3 10 0.046 3 10 0.044
Enterobacter
Tracheobronchial - 2 17 1 3 15 0.252 6 13 0.092 5 14 0.028
E. coli
Tracheobronchial - 1 8 1 0 9 0.062 1 8 0.017 1 8 0.016
MRSA
Tracheobronchial 12 116  0.57 35 90 0.943 61 66 0.242 59 68 0.031
(total)
Dysautonomia 8 21 0.00 5 22 0.224 9 18 0.05 10 17 0.108
Hypo albuminemia 10 68 0.34 17 58 0.155 32 44 0.045 33 43 0.067
Sepsis 6 36 0.38 5 34 0.015 15 25 0.058 14 26 0.019
Anemia 8 69 0.995 15 59 0.044 32 42 0.091 35 39 0.37

The complications that were considered significant in causing death, Hughes scale <3, prolonged mechanical ventilation for >21 days and prolonged
hospitalization >36 days are highlighted in bold. P<0.05 was considered significant. The significant variables (P<0.05) are in bold. DH: Duration of hospitalization,
DV: Duration of ventilation, HS: Hughes scale. E. coli: Escherichia coli, MRSA: Methicillin-resistant Staphylococcus aureus, NFGNB: Nonfermenting

Gram-negative bacilli, ICU: Intensive Care Unit
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Gram-negative bacilli, Pseudomonas aeruginosa,
Klebsiella, E. coli, Staphylococcus aureus, Enterobacter,
methicillin-resistant S. aureus from endotracheal secretions.

The incidence of anemia and hypoalbuminemia
was significantly more in the plasmapheresis (small
volume and large volume) group. Large volume
plasmapheresis (LVP) made an impact in reducing
the mortality. There was no significant difference in
terms of lung collapse, hypocalcemia, hypernatremia,
hyperglycemia needing treatment (organ failures
especially renal and cardiac), or treatment received in
the form of steroids, small volume plasmapheresis,
intravenous immunoglobulin, or combination of any of
these treatment modalities.

Binary Logistic Regression analysis of the significant
variables

Binary Logistic Regression analysis was used to predict
the condition at discharge (dead vs. alive) using
the variables significant in the univariate analysis.
Age, complication in ICU — pneumonia, electrolytic
disturbances — hypokalemia, dysautonomia, large
volume plasma exchange treatment were used as
independent variables (predictors) and condition at
discharge (mortality) as the dependent variable [Table 3].

The model was significant with Chi-square value of
28.04 (df = 5, P < 0.001) indicating the existence of
a significant relationship between the independent
and dependent variables. Nagelkerke R? value was
0.307. The overall percent of correct classification was
91.3%. Except for hypokalemia, all other variables
had significant regression coefficients - age P = 0.031,
complication in ICU — pneumonia P = 0.019, electrolytic
disturbances — hypokalemia P = 0.250 (not significant),
dysautonomia P = 0.031, LVP P = 0.038. The odds
ratio was highest for pneumonia (5.158) followed
by dysautonomia (3.745), large volume plasma

exchange (2.468), and age (1.031). This implied that the
risk of mortality was 5.16 times more when pneumonia
was present as compared to its absence. Similarly
presence of dysautonomia, lack of LVP treatment, and
higher age posed a higher risk for mortality.

For other three variables (Days in Hospital, Duration of
ventilation and Hughes Scale) only two-way analysis
(cross tables with Chi-square or Fisher’s test) results are
to be used, as multivariate analysis did not show any
significant results.

Discussion

The incidence of tracheobronchitis, hyponatremia,
and hypokalemia is very high compared to the other
studies [Table 2].0% This could probably be due to the
dilutional effects of replacement fluids given following
plasmapheresis that was carried out in majority of the
patients. The frequency of anemia and hypoalbuminemia
was lacking in the other studies; however, in the current
study, it was felt that this would reflect the nutritional
status of the patients and by affecting the various
reparative processes would, in turn, have an impact
on the duration of ICU and hospital stay. The results
reveal it did affect the functional status at discharge
and the duration of mechanical ventilation. The
incidence of DVT, stress hyperglycemia, abnormalities
of liver function is in agreement with other studies.
Even though there are studies that have concentrated
exclusively on the complications of ventilated patients
of GBS.* The present study has the largest number
of critically ill patients and analyzed a wider spectrum
of complications [Table 2] and assessed the prognostic
significance of the same.

Various studies have shown ICU complications lead
to slower recovery!® especially ventilator-associated

Table 3: Binary logistic regression analysis for condition at discharge

Step 1 Variables in the equation
B SE Wald df Significant Exp (B) 95% ClI for Exp (B)
Lower Upper
Age 0.031 0.014 4.560 1 0.033 1.031 1.003 1.060
ICUPNE 1.641 0.701 5.475 1 0.019 5.158 1.305 20.384
ICUHYPKA 0.684 0.594 1.325 1 0.250 1.982 0.618 6.350
Dysautonomia 1.320 0.614 4.631 1 0.031 3.745 1.125 12.463
LVP 0.903 0.436 4.297 1 0.038 2.468 1.050 5.798
Constant -6.579 1.409 21.810 1 0.000 0.001

Binary logistic regression analysis was used to predict the condition at discharge (dead vs. alive) using the variables significant in the univariate analysis. The model
was significant with Chi-square value of 28.04 (df=5, P<0.001) indicating the existence of significant relationship between the independent and dependent variables.
Nagelkerke R? value was 0.307. The overall percent of correct classification was 91.3%. Except for Hypokalemia, all other variables had significant regression
coefficients: Age - P=0.031, complication in ICU — pneumonia - P=0.019, electrolytic disturbances — Hypokalemia - P=0.250 (not significant). This implied that the risk
of mortality was 5.16 times more when pneumonia was present as compared to its absence. Similarly presence of dysautonomia, lack of LVP treatment and higher
age posed a higher risk for mortality. LVP: Large volume plasmapheresis, SE: Standard error, Cl: Confidence interval, ICU: Intensive Care Unit
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pneumonia™! and other pulmonary complications.!'”
Pulmonary complications have been correlated with
higher mortality.l*'* It is well known that hypokalemia
delays weaning from respirator. In our cohort,
hypokalemia increased mortality, prolonged duration
of ventilation and hospitalization as well as worsened the
functional status at discharge. There is recent literature
to evaluate the prognostic value of hyponatremia
in patients with GBS concluding low sodium levels
predicted mortality (Wang 2015) however current study
reveals it to be affecting the functional status at discharge
as well. Anemia has been previously reported as a
frequent complication but one that does not interfere
with functional recovery.I'® Knowledge of the various
organisms isolated from each ICU helps in tailoring
the antibiotics to the specific microbe and reduces the
cost as well as the duration of ventilation and hospital
stay. Sepsis has been correlated with higher mortality in
these patients."! We found it to be leading to a worsened
Hughes scale at discharge and prolonged hospitalization.
The role of neurologist does not end with the prescription
of various immunomodulatory treatment as it is evident
that many of these complications affect the outcome in
terms of mortality, duration of ventilation, ICU, and
hospital stay as well as the functional status achieved at
the time of discharge. The outcome parameters that are
commonly described such as gender, type of antecedent
events, onset to peak, bulbar symptoms, severity of
weakness, and dysautonomia, are all nonmodifiable
whereas all the complications studied and enumerated
in the present study are modifiable. Active monitoring
and appropriate and early intervention by the clinician
will go along way in improving the quality of life of these
patients and reduce the cost of prolonged mechanical
ventilation and ICU stay.

Conclusion

The study has the largest cohort of mechanically
ventilated patients of GBS and has enumerated the
maximum number of ICU complication compared to any
other study till now in literature. The wide spectrum of
complications may reflect the meticulous documentation
of the record and provides an opportunity for prevention
of complications. It sensitizes the treating clinician
about the various day-to-day problems seen in such
patients and to actively look for all these complications.
However, the retrospective nature of the study on
the cohort over 10 years may have the disadvantage

of nonuniformity of protocols followed regarding
treatment, electrophysiological studies and discharge
policies. During the 10-year studied, there could have
been sea changes in equipment and quality of ICU care,
personnel, and inconsistent charting. How this could
have affected the outcome needs a separate study.
The long-term follow-up data were not available for
almost 50% of the cohort and hence was not studied.
A prospective study of mechanically ventilated patients
of GBS may resolve these shortcomings.
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